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INTRODUCTION. 



• • - 
• • • 



Tlie ])resent report contains a preliminary account of the topography 
and geology of the Eastern Desert between lat. 22° N. and 25° N. It 
has been compiled from the field notes of the surveyors and geologists 
in order to furnish as soon as possible a general account of the district, 
without waiting for the final results of petrological and other studies 
which will occupy a considerable time. It may happen therefore that 
some of the results arrived at in this Preliminar}^ Report may be 
considerably modified by subsequent field-work and laboratory study. 

The topography was commenced in the winter of 1904 when a chain 
of triangulation was carried from Edfu on the Nile to the shore of the 
Red Sea, and though this work occupied most of his time, Mr. Villiers 
Stuart aliro added a certain amount of topographic detail. In the follow- 
ing season two parties,under Mr.Villiers Stuart and Dr.Ball respectively, 
extended this line southwards approximately along the 34° 15' E. and 
34° 45' E. meridians, the former being airried southwards as far as 
lat. 22^ N. and then joined to the Nile Valley triangulation in 
lat. 23° 10' N. while the latter (Eastern) chain was carried down 
to lat. 24° N. In addition the members of the Geological Survey (see 
p. 9) carried out as much topographical and geological work as was 
possible in the time available. 

The increase of mining oi)eration.s in this ])ortion of the desert has 
necessitated the accurate determination of a luimber of points by 
triangulation from which concessions and leased areas could Ixi located. 
This work was carried out by means of 6-inch micrometer theodolites, 
and was connected to the Second Order Triangulation of Egypt at 
l^]dfu, Kom Ombo and Dakka. Three control base-lines were measured 
which estiiblished that the accuracy of the work was well maintained 
and of a much higher order than was absolutely necessary for locating 
mining claims. It is, however, of very considerable value in controUiog 
the topography of the western coast of the Red Sea, and the additional 
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cost of tkohfgher class work is extremely small since transport and 
delays. .6£, travel account for by far the greater j>ortionof the expenditure 
in time* and money. 
•.A hieasure of the accuracy of the work may l>e got in the closing 

.'differences at Kom Ombo and Dakka. At the former the differences 

• • • 

•.-.'.of latitude and longitude when com])Uted through the Desert and 
'• Valley triangulation were ()".!/) and V.{) respectively, while at 
Dakka the corresponding (juantities were 1''.3 and 0"./>. This gives 
everv confidence in tl'.e accu^ac^• of the trian dilation. As the result 
of connecting the western shore of the Ke<l Sea with the Nile Val- 
ley through a chain of nine quadrilateral figures, an imi)roved value 
has been obtained for the longitude c f this coast-line. Taking the 
|K)int Mersii Imbarak, its position is found to be as given in the follow- 



ing table : 










Siirvcv 

* 

25°. 30'. 42' 

u\ :]»: 52' 


Ailmiraltv 
('hart ■ 


Red Soa Pilot 


Latitude 

Longitude 


25°. 31'. 18" 
34°. 3t;'. 24"' 


25° 30'. 0". 



In the following table is given a list of the ])oints determined l)y 
triangulation, w^hich have a definite name and can therefore be readily 
recognized iii the field : 



riace 


Latitude 


h 


ongitutle 


Altitml.- 


G. Urn Neo^at 


25 
25 


2!) 
27 
27 
20 
If, 


42 

46 



40 

21» 


M 
33 
34 
34 
34 


13 
41 

1 

2(; 

8 


58 
26 
21 
4'.» 


ni. 

13K » 


G. Beda 




G. Hadalawi 


2:> 

25 

2r> 




G. Kodohoro 


S50 


Wadi Maiyit (cairn) • 


• • 


G. Um Sunira South 


25 


M 


2 


.•54 


1 


4') 


!)(^) 


G. el An<^a or Annr^i 


25 


13 


17 


34 


8 


4 


DIH) 


G. Abu Diab 


25 


12 

10 


12 
46 


U 
34 


13 
4 


41 
42 


iir>o 


Cairn above Bir ]3eza , 


25 


• • 


G. Hamaret Wogud 


2o 





34 


34 


20 





1103 
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Place 



G. Um Sellim or Um Salatit . . . 



G. Iteima or Itanii 



(t. Igli Atshani 



l^aramia 



Latitude 



25 



25 8 



G. Ipfli cl Lswid. 



(r. Atut 



(t. Ahu Marwa 
Erf el Fahid 



(r. Hagjir Duncrash 24 51) 12 



25 
25 



25 



25 
25 



25 



G. Sukkari 



G. Uin Tiindeba 



G. Miielih 



G. Kurdeman 



Marwot Rod el Ligah 



(t. Miidergeg or Muderdagat, . 



G. Ghadir 
G. Nugriis 
G. Miirif 



G. Allawi . . 
(i. Zubara . . 



•• •• •• •• •• 



•• •• •• •• •• 



G. Lewewi 



G. Abu Khrug 



G. Sikait . . 



• • • • • • 



G. Sufra 



G. Nahud (north) 



26 



6 35 

4 55 

4 17 

4 (> 

56 



25 26 







24 56 50 

24 56 6 

24 55 43 

24 52 44 

24 52 31 

24 51 31 

24 51 5 

24 50 9 

24 48 34 

24 47 23 

24 46 42 

24 45 16 

24 44 35 

24 38 57 

24 39 55 

24 38 42 

24 35 48 



Longitude 



33 51 33 

34 11 13 
34 41 46 
34 35 29 

33 47 04 

34 36 16 
U 23 49 
;« 56 44 
U 11 52 



34 



34 



M 



2 33 



34 42 56 

33 52 52 

34 47 35 



37 



34 41 38 



34 48 
34 4 
34 22 



21 



34 21 59 

34 47 22 

34 35 47 

34 27 30 

34 49 . 39 

34 41 46 

34 46 35 

34 16 19 
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Altitude 



m. 



849 



• • 



975 
908 



579 
815 
476 



550 

707 

526 

514 

885 

636 

1505 

1199 

515 

1361 

654 

870 

771 

690 
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IMaoe 



G. Hafafit 

Madaret Um Gamil 

G.Abu Had 

G. Nahiid (south) 

G. Um He^oha 

G. UmSueh 

G. Um Suerah 

G. olHoda 

G. Um el Abljjis 

(}. Abu Heglig 

G. Nukheira 

G. UmGoraf 

G. Durunkat 

G. Um Sedri 

G. Um Heshenib 

G. Muktil 

G. KbuUa 

G. Tarfawi 

G. Marasan 

G. Mitawit 

G. Abu Hamamiil 

G. Um Usher 

G. Um Hasidok 

G. Hamata 

G. Ilomr Akarim 

G. Abarun 

G. Abu Argub 



I«ntitudH 



24 :V> IV2 
21 34 52 



24 :u 



24 20 



24 
24 
24 
24 
24 
24 
24 
24 



24 
24 
24 
24 
24 
24 



24 



2:) 



2;^ 
21 
20 

20 

18 
17 



24 IT) 



14 
14 
12 
12 
11 
11 
11 



"} 



24 :\:i 42 

24 :VA ;jo 

24 2<; 5/) 

24 2i\ r>o 



r>r> 



24 2<; 18 

24 2i\ ir, 



24 25 45 



47 

42 

49 
2S 
47 
41) 
40 
48 
41 
V) 
47 
17 
45 
20 
1 



I/on^itude 



U 4'> 22 

U rti', 2.S 



M M) 



M 
U 
U 
U 
M 



U 
34 
U 

u 

35 
34 
34 
34 



4i; 
41 

r>o 
2 

3S 



34 '>C, 



4o 
31 
47 

.•)4 



4 

50 

45 



•I 



M 2(> 11 

34 42 3(; 

34 54 28 

34 42 40 

34 ;{0 10 

.34 56 3;» 

U 5H 32 

.{4 .•{;{ 2 

;M 18 28 




10 
53 
18 
4(5 



;> 

45 
;i8 
28 
44 
16 


18 
39 



Altitude 



744 
454 



571 
781 
1024 
862 
697 
r)07 
876 



924 

970 

11:55 



978 

i:m 

1261 
741 
1747 
1487 
1497 
1978 



1609 
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Place 


Latitude 


liOn^itude 


Altitude 


G. Hamret Miikbud 


24 


9 


53 


34 


23 


17 


« • 


G. lias el Kharit 


24 


•» 


23 


;« 


1 


57 


1661 


G. Khashir 


24 


9 


23 


:J5 


4 


46 


1565 


G. Kahfa 


24 


8 


18 


34 


.•J8 


51 


1018 


G. Mikln 


24 


4 


52 


35 


4 


4(5 


1388 


G. Eirat 


24 


2 


50 


35 


2 


29 


1422 


(t. el Ghar 


24 


2 


40 


;i4 


14 


4 


• • 


G. AhuGimli 


24 





11 


3.5 


;> 


17 


1.562 


G. Um Guniid 


2.$ 


57 


45 


35 


12 


12 


989 


Erf el Mohail) 


2;j 


5r) 


23 


M 


8 


50 


465 


Marwot Eleiiiikan 


2;{ 


54 


10 


.35 


C 


10 


648 


G. el Nekil) 


23 


52 


34 


?A 


22 


10 


570 


G. Feleiti 


23 


48 


32 


.34 


13 


46 


• • 


G. UmHarha 


23 


3(; 


55 


34 


30 


.38 


688 


G. Miil<i:ata 


23 


3(5 


9 


M 


12 


43 


545 


G. Narcr- 


23 


30 


43 


.33 


48 


22 


• • 


G. Feraid (The H<Mlkin) 


23 


28 


57 


35 


20 


34 


1232 


G. Ziraf^a 


23 


2(5 


58 


U 


15 


33 


553 


G. Ovvamtih 


23 


20 


59 


U 


2(5 


39 


793 


G. Movvisat 


23 


17 


2(5 


34 


15 


48 


• • 


(i. Beid el Kall> 


23 


k; 


35 


•x\ 


48 


58 


• • 


G. Etrisia 


23 


9 


29 


;« 


;k) 


35 


1037 


vT. i.iOsair ■• •• a* •• • •• 


23 


7 


20 


.33 


48 


32 


• • 


G. Al)n Itihaiva 


23 


7 


4 


.34 


4 


14 


sas 


G. Ilainrat Fe;r 


23 


4 


31 


.34 


19 


47 


• • 


G. Uin Taniain 


23 


1 


?& 


33 


37 


11 


• • 


G. Nusiib Zrar 

* 


21 


58 


56 


.3.3 


13 


55 


• • 
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Place 


lAtitu<ie 


Ijongiiude 


Altitude 


C\-. IJin A^mka, 


22 
22 
22 
22 
22 
22 
22 

22 
22 
22 
22 
22 
22 

99 


58 
5t; 
5(5 
5(5 
51 
49 
43 
43 
41 
40 
38 
3« 
Xi 
31 
10 
() 
1 


12 
25 
22 
10 
39 

3 
58 
31 
53 

1 
15 
41 
20 
51 
11 
35 
IC 


Xi 

x\ 
x^ 

Xi 
33 
34 
33 
3.3 
M 
M 
Xi 

M 
33 
U 


28 
30 
21 
5.3 
13 
42 
25 

It; 

59 

55 

a 



2.3 

.■58 

1 

4*; 

15 


35 
.58 
13 

rA 

49 

« 

37 

10 

r>2 

37 
21 

k; 

4 
42 
12 
2C, 
40 




(t. Hasf'rlisi •• 




G*. Mdiiimara 




G. Uin Tanedlm 

(t. Mandalit • 


900 


(t. AnSlOl .. •• ■• •• aa .• 




G. Denabt el Qolaih 

G. Seiira •. •. 


• • 


G. l{il)(lal) 




G. Niisl) Allowba 

G. Um Kriish 


• • 


G l)f»]iai< -- .• .. .• .. .. 




G. U m Garaiart 

G. Um Uilan 


• • 


G. Muasini 


825 


( T« ( ini^LL mm mm «• «• mm ■• 


22 
22 




G. Abu Uoiii 









PART I. 



GENERAL TOPOGRAPHY. 



The district under review is that portion of the Eastern Desert 
which lies between latitudes 22^ and 25^ N. and extends from the Nile, 
between Kdfu on the north and Alagi on the south, to the western shore 
of the Ked Sea. It divides itself naturally into three areas, the sandstone 
country forming the western portion, the centre being more a region of 
isolated hill masses and broad plnins, while to the eiist, behind the central 
watershed ranges, extends a complicated country, where deep and close-set 
valleys are separated from one another by arid mountains with precipitous 
and rugged sides. This eastern portion hjis been triangulated by Dr.J.Ball, 
who in addition made a toi)ographical map of the country traversed, and 
such geologic*al observations as were possible in the time at his disposal. 
Most of the importiint peaks in this district were ascended as stations, 
including such heights as Hamata (ll)78m.), Abu Hamamid (1747 m.), 
Nugrus (1505 m.) and Sikait (771 m.). The detiiil mapping was done 
by plane tjible with telemetric alidade. The season's work terminated 
a little south of latitude 24° N. 

In the central portion the triangulation was entrusted to Mr. Villiers 
Stuart, who also did as nuich topography as Avas possible in the 
time at his disposal. Mr. P.C.A. Stewart was associated with him, 
having under his special charge the geological and topographical work 
of the expedition. Owing to the rapidity of movement rendered 
necessary to complete the triangulation to latitude 22^, the record was 
obtained by prismatic compass traverse, l)ased on camel-rate, and checked 
by plane table stntion observations at lea.st once every day. 

In the western region, Mr. H.T. Ferrar, in a series of flying traverses, 
mapped the main valleys descending through the sandstone area, 
and covered about 24,000 square kilometres. For this purpose he 
connected with the Nile and Centnd Desert triangulation whenever 
possible. Finally, the writer visited each party in turn, collecting 
specimens and geological notes, the general results of which, together 
with those obtained by the other field-workers, are embodied in the 
following remarks. 
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TOPOGRAPHY OF WESTERN AREA. 

The essential feature of the region forming the western half of this 
desert is the fundamental plateau structure due to the i)resence of the 
Nubian sandstone (See plate I). A closer examination shows that the 
plateau has been profoundly eroded, the valleys descending from the Red 
Sea hills cutting through it in deep ravines. It is possible that there 
are structures of deeper significance as well, which require further 
examination ; thus Ferrar has called attention to a great NW.-SE. 
trench in the Nubian sandstone from Wadi Baramia to Wadi Kharit. 
The sandstone region as a whole has at its eastern limitaticni a scarj) 
which faces the country occuj)ied by the igneous and metamor])hic 
rocks. This steej) scarp normally trends uniformly NW.-SE., though, 
as will be seen from the map, volcanic rocks and faults have disturl^ed 
it« regular arrangement. 

TOPOGRAPHY OF CENTRAL AREA. 

Lying to the east of the sandstone scjirp is a region in which great 
plains or low hill countrv are verv marked features, and out of which 
rise sharp-pointed peaks or long ridges, such as Abu Khrug, Hamret 
Mukbud, and El Silaia in the north, or Muqsim, Abu Hrush and Ribdab 
in the south. Between latitudes 22"" N. and 22^ 30' N. i)lains are still 
an important feature to the west of the watershed ; to the east of it, 
however, are several im])ortant ranges. Nothing can be imagined 
more desolate than the vast })lains of Shigig, where not a blade of 
vegetation brightens the sun-burnt and sand-strewn desert. 

TOPOGRAPHY OF EASTERN AREA. 

Between latitudes !24 ' and So*^ N. the watershed for a part of its 
course follows a high mountain wall (see ma])) ; turning west over Nu- 
<jrus and Mi^if it leaves the hill countrv and crosses a lii<j^h level ])lain, but 
figain rises in the hills to the south-west of Wadi Huluz, and attains its 
maxinuim height of 1747m. in Gebel Abu Hamamid. Thence it oon- 
tinues in mountiunous countrv south-east to Gebel Kas el Kharit 
(IGGlm.), whence it i)asses a little east of south, still in high country, 
via Gebels Mikbi and Egat, to Gebel Abu Gurdi (1562m.). South 
of Abu Gurdi it descends into lower ground, but its further course 
has not yet been traced.* 



• If the guide's etatementR as to the watershed are confirmed, from this point it takes a great 
bend westward. The writer has personally little doubt that this is the case, but it requires 
confirmation bj accurate surrey, and the matter is now receiving attention. 
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The eastern region is, as above stated, remarkably complex in its 
structure. In the centre towers the commanding mass of mountains 
of which Hamata is the chief. To the north the less elevated hills of 
Um el Abbas nevertheless attract attention by the precipitous character 
of their cliff faces and the rounded nature of the summits. Still further 
to the north the hill-structure becomes intensely complex in the neigh- 
I)ourhoo(l of Sikait, though the parallel ridge of Hafafit and the straight 
valley of Nugrus show that regular features are not entirely absent. 
This is essentially a land of precipice, of rugged scarp, of deeply scored 
mouutiiin side, but in its broader valleys it is the home of vegetation and 
of life. Conununication from transverse valley to valley is not always 
easy, steep passes making it difficult to move from north to south. 

To the east of Hamata the central range dominates a low granite 
country traversed by wide valleys, and the impression left on the mind 
is that of comparatively rich vegetation and cheerful surroundings, 
very different from the sand-drifted monotony of the central portion of 
the desert. The area has hitherto been little studied and our knowledge 
of it at present depends on the following published maps and descriptions; 
Linant de Bellefonds, who specially visited Hegatt and Daraheib, 
IJKthaye^ Paris (undated, but about 1854) ; Floyer, Etude sur le Nord 
Ethai, le Caire, 1893 ; Purdy, lieconnaissance eiitre Berenice et Berber^ 
Bull. Soc. Khed. Geog., II Ser., No. 8, pp. 431-447; Colston, Journal 
d^un vin/cKje du Caire a Keneh, efc.^ Bull. Soc. Kh^d. Geog., II Ser., 
No. 9, pp. 489 - 568 ; and in the Um Garaiart area the map of the 
Nile Valley Company. Various smaller sketch maps have been made 
but have not been published, or have appeared only in the reports of 
mining companies. Among these we may refer to Mr. James' traverses 
in the Streeter concession, and Mr. Donal's record of the Dungash- 
Sammut road. The Inspector-General of Mines also kindly placed at 
our service the observations and notes* he had made during his tra- 
verses in the northern portion of this region, and in 1902 had presented 
a report on the Um Garaiart concesssion (with a geological map made 
by Mr. Carey) to the Nile Valley C^. 

Roads, — The map sufficiently shows the main lines of communi- 
cation, there being but few passes across the central watershed for a 
great part of its length. The roads mainly follow the gi'eat wadis, 
most of which are practicable for camels except near their heads. 



* Where not otherwise stated, Bpeclal notes so used are marked by the initials J.W. 
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}Vells, — The importance of wells in this couiitrv need not be 
emphasized. The mining settlements of liaramia and Dungash 
possess good wells in their innnediatt* vicinity, the water of Banimia 
beinii: better than that of I)un<r<i'^h. 

Of the desert wells neiir Edfn, Bir Abad*, on the road to IJaraniia, is the 
most imj)ortJint, but the little well of Um Tundeba in tla* sjmdstone 
t() the north, made known to us by (Jnu'n, is also of interest. In 
the next <rreat draina<re-channel to the south, Wadi Shait, there are 
s(*vt»ral wells. In the sandstone region, the gait (or waterpool) of Urn 
Sellim was dry in November, 11)05, though Maralister found it fall 
after a rainv se;ison, an<l ten kilometres to the south of this the well 
of Wadi Legaia has been record(*d by seveml travellers. 

In two of the northern tributsiries, Wadis Sannnut and Sibrit, there 
are im|)ortiint wells, the water of the* latter being esj>eoially gocn] and 
abundant in Decendjer, IIK)."), hut it has but litlK* water now. 

There is, on the other hand, a tine sui)ply of water in the westernmost 
shaft of Hainish mine, and Sjunnnit still gives a fair su]>ply. 

]{eturniiig to Wadi Shait itself, there is a dry well at the edge of 
the sandstone, Bir Heliwat, and, on issuing from the sandstone, Bir Uni 
(Jubur is found a few kilometres to the east. From this well the water 
trickles in as fast as it is removed, if tiiken in small (juantities. Still 
further to the es\st is the very unpleasiuit well of I in ]\Iurra, the last 
sup])ly in Wadi Shait before the waterjMX)ls of Migif are reached. 

Between Wadis Shait and Kharit the district is exceptionally watcrI(.^<;s 
so far as our experience g(K»s, though near Wadi Xatash is the Masnr 
well, hidden in a small wadi near Gorf el Natiish hill with but little 
water at present in it. Further south there are several wi^lls in the 
small valleys which drain from the Gebel Hamamid area towards Wadi 
Kharit. Among these is a deep one in Wadi Ghashab, einj)ly at the 
time of our visit ; another is in Wadi Metawit and vet two othi'rs in 
Wadi Abu Hamamid, which are known as the Abu Ilamamid wells. 
()n(* of these was destroytnl last year by a rainstorm, but has since 
i)een re-o])ened. Of most general interest is the pool of El Shadli (see 
j)late II). This spot is one of the principal holy places in the Ababda 
country, a large tomb having been built here in memory of Sheikh 
Shadli, who is said to have been one of the chief followers of ilohannned. 
Here year after year^ the head Sheikh is jjresent for one of the prin- 
ci[ml festivals, tribesmen assembling from all parts to celebrate the 
occasion. The water of the pool is variable in character, being of good 

• To this must be addrd the Miuea Dejiartment well at KanaU (the old Egyptian temple in Wadi 
Mia), which now yieldn a continuous water supply. 
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quality in winter after the fall of rains in the ranges to the east, but 
becoming unpleasantly salt in summer or during rainless periods. * 
This is true also for most of the desert wells. About four hours SW. 
of Shadli is another well, Bir Helie, of excellent water, which the 
Ababda are not particularly anxious to show. Passing for a moment 
to the eastern side of the watershed, the extent of supply depends to 
a large extent on the direct rainfall, as much of the water occurs in 
waterpools in the upper mountain valleys. Naturally the most abun- 
dant sources are to be found in the recesses of the central range, and 
among these the most important are the pools of Wadi Ghuel, Zubara 
and the head of Wadi Nugrus. 

In the lower hills to the east is another excellent pool up a small 
side ravine of Wadi Um Tundeba (see map). This is in a very 
picturesque situation, the brilliant colouration of the dykes which form 
the walls of the gorge contrasting well with the deep green water at 
its foot. Further to the south in Wadi Ghadir is an artificially 
constructed well which had been filled up at the time of our visit, but 
which, from the information given, is of great importance during the 
summer months or rainless years. We were also informed that there 
is a well on the sea-shore at the mouth of Wadi Ghadir, into 
which the water trickles as fast as it is removed. At the Sikait mine 
a well has been dug in the main valley, but the water is of poor 
quality. There is, however, at the head of one of the small valleys to 
the northward a "megal" or spring, which daily yielded small quantities 
of excellent water, and is treasured with special care on this account. 
The previous expedition as described by Macalister ^ was particularly 
fortunate in visiting the s|X)t just after a heavy rainfall, and in conse- 
quence he was enabled to refer to several waterj)ools which at the 
present time are empty. Further south, mention may be made of the 
fine water ix)ol in Wadi Um Gerifat, close to Wadi Hiduz, while by a gen- 
eral concensus of opinion the Hamata range may be considered as one 
of the best water centres of the country . In the flying trip which the 
writer took on the eastern side of that range the water diflSculty never 
became acute. 

The chief sources of supply were in Wadi Abu Khalga, west of 
Gebel el Ranga, which was not visited, and on the shore at El Ranga 



* The variability in size and quality is illustrated by the fact that at present (November, 
1906), Dr Ball reports the pool to be at least 3 metres lower than in December, 1905, when the 
writer visitei it. ** It is in &ct a miserable little water hole about ^ metre in diameter, and the 
well of Abu Hamamid is far more important, this being the best of the old wells at present. " 
For his notes on the present condition of other wells, see above. 

t "G«og. Jour." 1900, p. 537. 
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there is a brackish well which need only be used in case of urgent 
necessity. 

In the next valley to the south is Bir El Gulan, whose supplies are 
variable, and it is advisable to ascert;iin if |K)Ssible what is the condition 
of this well Ixiforehand, as otherwise in rainless seasons serious 
difficulty may be encountered with regard to the supply of water. 
There is, hcnvever, in this neighbourhood a very ini{)ortiUit source of 
water at the spring of Aniar. This s[)ring is hidden away in the low 
hills south of Haniata, and unless revealed bv the «^uide would not be 
easilv found even bv an observant traveller, for there are no definite 
tracks Iciiding to it and the country in front is a complex of low hills. 

Sufficient has l)een sjiid to show that in tlu* eastern portion of the 
desert the water supply, if not excessive, is in general adecjuate to the 
needs of travellers, but in this matter nuich depends on the character 
of the guide accomjwuiying the expedition, an<l on the confidence which 
the tnivellcr is able to instil into the men accompanying him, for there 
is always a not unnatunU desire to withhold information as to wells 
and jiools on which the <lesert-dweller is himself largely de|K*ndent. 

Returning to the west of the watershed, a very importiuit group of 
water holes has next to be mentioned. The first of these is the one noted 
by Dr. Hall alx)ut H km. SE. of (iebel Kl Selaia, which he rejx^rts 
as containing excellent water, though the supply is apparently a limite<l 
one. Further east, on the other side of the watershed in one of the 
heads of Wadi Lahami is a large i)ool aiUed Gait Um Gunud. This is 
shown on the map in the }X)sition |X)inted out to Dr. Ball by the Arab 
guides from the top of Gebel Abu Gurdi. Dr. Ball did not himself 
visit the })lace, but his Arabs brought su])pliesof excellent water from it. 

Further to the south-west of the Lahami pass is the well of Abu Beid, 
situated in a pretty valley whicth contains many seyal tn^es, and supplying 
a fair quantity of gO(xl water at the time of visit. But of all the 
sources of water in this neighbourlux)d, un<loul)te<lly the most valual)l(» 
and necessiu'v are those connected with the e^istern edw of tlu» Nubian 
siuulstone, such as the Abrak and Abu Saixfa springs. 

The Al)rak sources are three in number, the more northern being 
a })ool situated at the foot of a sandstone scarp in the shade of a 
grove of Seyal acacias. The southern one is situated uj) a small 
valley filled with blocks tumbled from the sandstone cliffs above. 
Here, in recesses beneath the shade of two or three giant boulders, are 
limpid pools of pure water, and so far as could be seen this was in 
large quantity, though the source of supply is hidden beneath the stone. 
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A little further south are other pools which were not examined, while 
on turning west through a break in the sandstone hills to Wadi Hodein, 
one o£ the most beautiful oases in this ])ortion of the desert is reached. 
Abu Saiifa- spring owes its origin to the presence of a syncline in the 
siindstone, the water flowing down the dip-slopes of the massive beds, 
and escaping in a trickling stream to pools of artificial origin. Purdy 
has called attention to this well and to the Greek cornice carved in 
the rocks above it, while he believes the four holes underneath were 
used for the supports of a roof protecting the water from the sun's 
rays. At the present day the pools are surrounded by a grove of seyal 
and palm trees, behind which rise the stern precipices of sandstone, 
giving shelter to a large colony of partridges. The water is of the 
purest character, and with Abrak this spring constitutes one of 
the most importiint sources of water supply in this portion of the desert. 
This was already realized in the time of the Ptolemies, a large fort 
having been built at Abrak, while in (juite recent days the Ababda 
held these wells, as well as the one at Haimur, against the inroads of 
the dervishes. Further references to the historical ([uestions connected 
with the above will be found in Floyer's work. * 

Further up Wadi Hodein (here named Wadi Um Reit) is a deep 
well duuf in the centre of the valley at the foot of a lar^j^e tree. It 
yields a supply of mediocre character. It would, however, be of great 
importance to anyone crossing the <lesert by the road from Aswan to 
Wadi Hodehi. 

To the south-west of this region water appears t<j be particularly 
scarce in the central portion of the de-^ert, and beyond the wells 
mentioned by Purdy and Colston, the country in this res|;ect is largely 
unknown, "j" 

The well of Um Hebal, situated at the foot of a high preci{)itous cliff 
about 40 kilometres S. S. E. of Aswan, is a natund starting point from the 
western side for the rescixrch of the desert south-east of that town, the 
point aimed for being the Haimur well to be subsequently described. 
The character of the direct road from Um Hebal to Um Garaiart is well 
known, as it Wiis not iufre'|uently used by the engineers going to that 
mine when they traversed the desert. The usual road to Um Garaiart 



• " Etude 8ur le Nord-Etbai, " le Caire, 1893, p. 7. 

t As a result of hi» insi)ection tour iu 1004, the IiiRix^ctor-Genenil of Mines inforuift me that 
in the area between Wadi Luhami andAbnik are wells at Betaau (alrto visited by Colston) which 
yield excellent water ; there in also Bir Rahalm to the e:w*t of Abu D;iha in Wadi Rahaba and 
also the well of Muggia on the south of D.vha. the latter being rather «alt. The considerable in- 
formation we already possess from varioiw si>urcHs as to the extreme south-eiist districts will be 
dealt with after Dr. Ball's examination of the region now being under taken. 
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is from Alagi via the Qoleib well. Not having personally crossed 
this road, I am indebted to the Inspector (Jeneral of Mines for the fol- 
lowing note. " Um Hebal is on the main caravan road going south to 
the Murrat Wells in the Sudan. After leaving Um Hebal there are 
sundry reservoirs in the hills, but these are available only after rain ; 
later the road forks, the direct south road passing Bir Negib (salt) and 
then on to Bir Haimur, then the road again forks, one branch going 
to the south-east into the Bisharin country, the other south inclined 
to west to Ongat well and thence to Murmt. From the fork first-men- 
tioned the rojid turns S. W. to the Bir Qoleib, contiiining a never fail- 
ing supply of salt water, but not appreciated for its medicinal qualities, 
this well is situated about 2 miles off the Wadi Akgi down which the 
main caravan routes run until it divides at the north of the great Wadi 
known as the Gab-Gabl>a, the latter being the direct route to the 
Sudan. There are several days march to water, the more general route 
would be to follow the Alagi to Ongat well." 

Dealing with the eastern side first — that is with the roads followed 
by Messrs. Villiers Stuart and Charteris Stewart and the writer, we 
have Charteris Stewart's report that there is an abundant supply of 
water in gaits in the Shigagat and Oyamtib hills. Further south, and 
considerably to the ejist, Villiers Stuart obtained sufficient water for 
his purposes in a gait at Gebel Seiga (see n)aj)). The gjilt was 
discovered in a somewhat |)eculiar manner. While ma])ping he noticed 
some men on the summit of the neighbouring ridge, and called the 
attention of one of the camel-men to the fact, remarking that there 
must be water in the neighbourhood. Thereupon the Arab addressed 
volunteered to search for it, and following in the tracks of the men, 
found sufficient water for the needs of the ]>artv. It may be remarked 
in passing that the writer has invariably found the presence of hornets 
to be a sure indication that water is not far distant. The best known 
well in this district is, however, that of Haimur, where there are seven 
openings in the valley gravels at a depth of about 2 to () metres, but 
in only four of these was there water, so it is obvious that not too 
much reliance must be placed on this source of supply. Its importance 
can be gauged by the fact that during the period of the Mahdist rebellion 
a considerable number of Ababda were stationed here, a fort also serving 
to defend the road at this point. In this portion of the country there are 
several other wells. To the north-west is El Negib, on the UmGaraiart- 
Aswan road, consisting of a couple of wells from 5 to 6 metres deep, 
the water being, like that of Haimur, of very indifferent quality. To 
the east lie the two Murra wells, one brackish and the other bitter. 
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The latter is quite undrinkable, but the former is stated by Villiers 
Stuart, who was obliged to use it, to be astringent rather than salty in 
character. * 

But far superior to all these — indeed Charteris Stewart reports it as 
the best water met with by him— is the Ongat pool. It is situated in 
a ravine among the granite hills of Ongat ; the water is of excellent 
character, and was used by the party during the measuring of the Muqsim 
base line. About 50 kilometres due east is the well of Jugub, which 
also contains good water though uncertain in quantity, but was not 
actually visited. 

At the {)resent time the Um Garaiart mine is condensing its own 
water, but formerly the miners here and at Seiga mine obtained their 
supplies from the Ongat source. 

Reference may l)e made to Um Niet (Um Itri of Colston) far to the 
east in the Daraheib direction, which was not however visited. It is 
stated by the Arabs that there are ruins at Um Niet, and that the well 
is built of stone. Colston describes the wa^er in this neighl)ourhood 
as excellent. 

On the main road from Um Garaiart to Alagi, there is the Um Qolaib 
well up a side valley, but in view of the abundant water supply, it is 
not generally required. Owing to recent rains the water was good at 
the beginning of 190(5, l)ut this is not generally the case. 

]{eference may also be made to the important notes as to water 
supj>ly, mines, etc., in Linant de Bellefonds' L^Etbaye^ especially on 
the road from Aswan to Hegatt, Daraheib and Gebel Elba. 

Summarizing the water suj)ply on the principal roads, we have : — 

• 

1. Road to Emerald Ali/f€f< of Sikalf. — Edfu. — Bir Abad. — 
Kanais (new well). — Baramia. — Dungash. — Sammut or Sibrit. — 
Murra. — Migif. This road divides into two branches ; (^4) on the road 
round to the north we have : — Wadi Ghuel pools — Gait Um Tundeba — 
Zubara pools (after rains). — The two Wadi Ghadir wells. — Small supply 
at Sikait (plentiful after rain). (B) The other road: — Pool at head of 
Wadi Nugrus (Megal el Harami). — Po^)ls in Wadi el Nom. — Sikait 
Emerald Mine. 

2. Kom- Omho — Sikait Road for Emerald Mines. — Kom-Ombo. — 
Gait Um Sellim (often dry) and 10 kilometres to south the well 



• Attention may aliio be called to the Cn Rilftn wells, south eastward of Um Ghiraiart, which 
have not, however, been visited by any member of the Survey. 
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in Wadi Ligaia. — Heliwat (dry when visited). — Uin Gubur. — Bitter 
Wells of Abu Had and finally Sikait. 

3. Sihtif to Bir Shai/li. — Good su]»])ly after rain in Wadi Huluz 
(Gait Um Gerifat, see map). — Bir Shadli or Abu Hanianiid best water 
centres for visiting the Abu Haniamid district, unless there is water in 
Huluz. 

4. Edfu to the Red Sea via Wndl Lnhnml. — Edfu. — Kan«ais. — 
Samniut or Sibrit. — Um (hibur. — Bir Masur. — Bir Metawit or Bir 
Ghashab as alternative. — Bir ShadH. — El Selaia. — Gait Um Gunud. 

5. Sikait to Abrak\ — Sikait. — Abu Khalpi. — El Rangii (poor). — 
El Gulan. — Aniar Spring. — Gait in Wadi Lahami. — Abu Beid. — 
Abrak. 

6. Aswan to Abrak ami hark. — Aswan — Abu Hashim (see Floyer). 
— Abmk (two wells). — Abu Saafa. — Um Bait. — Um Hebal. — Aswan. 

7. Abrak to AIa(/i. — Abrak. — Abu Sjiafa. — Um Bait — Shigig 
Hills, or Oyamtib. — Haimur. — Um (iamiart. — Um Qolaib. — Alagi 
(on the Nile). 

8. Alagi to Murat Wells. — Alagi. — Qoleib. — Um Garaiart. — 
Um Irrelane. — Ongat. — Road then leads to the wells of El Murat. 

9. Aswan to Um Garaiart. — Aswan.— «-Um Hebal. — Um Negib. — 
Um Garaiart but usually Allagi and direct across desert to Um Ga- 
raiart. 

10. Koni'Ombo to Abu Ilamamid. — Kom-Omlx). — Northern Qoleib 
in WadiKharit, 85 kilometres sonth-e^ist of Kom-Ombo. — Gall at( iliorab 
Bean (dry). — Abu Hamamid. — Bir Shadli. 

11. From Linant de Belief on ds : — Aswan. — Um Hebal. — Wadi 
Guehettr^. — Giengoub (well dug). — Hegatt. — Daraheib (springs). — 
Wadi Afferiame. — Wadi Massarie (for Chawanib workings). — Chenna 
valley. — Wadi Meiai. — Mount Elba at Wadi Oyometerre. — Wadi 
Hesser (on seix), water salt but abundant. — Beturn to Meica (very 
little in well). — Wadi Beda. — Abu Saafa (name not given). 
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On the following page will be found tabulated results of analyses 
(by Mr. Lucas) of the water of some of the wells above referred to. 

VEGETATION OF EASTERN DESERT. 

The Eastern Desert is not a sinnrle unit as regards the character of 
its scenery, the country to the ciist of the central ranges being very 
different from that to the west. In the great eastern valleys, Ghadir, 
Gemal, Hafafit, Lahami, Huluz, Abu Beid, etc., arc many spots rendered 
Ijeautiful by the abundance of seyal trees and markh bushes (Leptadenia)^ 
gniceful tamarisk and spreading arrak ( Salvadora)^ while here and 
there a B(danites (Anib. hegilig) attains giant size. When one considers 
the surroundings in which the trees are found, one is struck by their 
hardihood. 

The wide watercourse to the cast of Hamata is filled with the dried 
grass known to the Arabs as "shush" (^Panicum turuidum)^ while the 
{)alm oasis of Abu Sjiafa, the seyal grove of Abu Beid, and the wide 
valley of Hodein filled with the sickly green Ccdotropis procera^ with 
its fi(»shy leaves and large {)od, remain as pleasant memories. 

On the western sloj^es in the upj)er reaches of the mountain valleys 
many a pleasing picture is j)resented, where spreading seyal trees are 
dotted along the w'atenM)urses, as in Abu Hamamid, Ghashab, etc., 
while the larcrer Avadis descendin<ic to the Nile alwavs contain a varied 
if somewhat dry vegetation. 

Apart from these isolated inst;uices, the western side of this desert 
is in very truth a region of desolation, and more esi)ecially so to the 
south-east of Aswan, where blown siind is piled in ridge and dune 
against the gaunt sloi)es of the bare hills, and mirage distorts their 
outlines into fantiistic forms. Wind-swept, waterless and barren as the 
district is, the traveller's only aim is to cross it at maximum speed, 
unless some tjeoloii^ical fejiture arises to attract his attention and arouse 
his interest. 
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BAI 



Iiiffrodieiits 
Milligrams per litre ({Kirttt per iinllion) 



Sainniut 



Total Solid Matter in Solution . . . . 



Chlorine 



Eouivalent of Chlorine as Sodium 
Chloride 



Sulphuric Anhydride 



Equivalent of Sulphuric Anhydride 
as Sodium Sulpnate 



Alkalinity to Phenolphthalein cal- 
culated as Sodium Carbonate. . . . 



Alkalinity to Methyl Oran<re (less 
that due to Sodium (^arl)onate) 
calculated as Sodium Bicarbonate 



Lime 



Magnesia 



1300.0 



322.7 



530.0 



272.9 



484.7 



nil 



170.0 



76.8 



Helie 



4040.0 



323.0 



530.0 



1446.7 



2560.0 



nil 



6.11.0 



610.0 



211.6 



BH 



OHleb 



1000.0 



50.0 



97.0 



373.1 



662.0 



nil 



327.0 



110.0 



37.7 



Abu 
Hamamid 



1720.0 



225.0 



370.0 



318.2 



565.0 



nil 



848.0 



330.0 



86.9 



The samplet were too small to admit of any further determinations. In some <»Bee a certain amount of dec* 
ig probably due to a bacterial reduction of the sulphates. 
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K1 Masur 



8,S().0 



r>7.o 



04.0 



262.7 



46(5,0 



nil 



222.0 



200.0 



29.0 



Metawit 



4020.0 



1027.0 



1687.0 



1042.0 



IHno.O 



nil 



550.0 



350.0 



115.9 



Sikait 



7.'{60.0 



1263.0 



2075.0 



2529.6 



4492.0 



oil 



500.0 



Haimur 



6260.0 



378,0 



627. 



229.4 



4074.0 



nil 



378.0 



Baraniia 



1616.0 



322.7 



530.5 



96.0 



170.5 



74.2 



403.2 



110,0 



137.7 



Dungash 



3144.0 



770.3 



1265.4 



731.1 



1298.2 



47.7 



457.8 



384.0 



239.2 



S I 

.2 M 

•o - 

■^ i 

o 

m Z 

o 



1136.0 



83.3 



136.8 



301.7 



535.8 



42.4 



193.2 



230.0 



61.6 



place duriQg transit with tha fonnUion of free sulphur, sulphuretted hydro;f>in and sulphide of iron. ThiB 
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GENERAL NOTES. 

It might have Im^'u ex})ecte<l that this doscrt rejfion would have 
remained uiitnulden bv foot of man, hut on tlic contnirv, there is 
evidence in everv part of the rejiion of life and niovenu^nt, es|)ecially 
in connection with t\w (jucst for <^<)ld. The jjfri'at valley which connects 
Edfu and the Baraniia mine hears special witness to this fact, a small 
temple havin*i^ \k'v\\ hewn out in the sandstone scarp, while three cen- 
tral rows of pillars su|»port the massive roof of suj)erincnmlxint nxrk. 
Colonrecl hieroglyphic records crowd its walls, and tin* inscriptions 
record the discovery of mines atid the n>nstruction of wells by the 
great Seti. The old cisterns so constructed may he those still pre- 
served at Abu Kahal, and near the eastern edg(» of the sjuidstone scarp 
in Wadi Baramia. 

At Baramia the whole hill-side Avas quarried by the oM workers, 
many of the stone ore-crushers and basins still being found in the 
neighbourhcKxl of the ancient buildings, while wooden scrapers have also 
been obtained. 

Further to the north, important workings have Ix'cn locate<l at many 
spots, and the marble ridge at Atafla has evidently been extensively^ 
quarried, but as these will form the subject of more detiiiled examina- 
tion, thev need not be further referred to here. 

Ruins and ancient workings exist to the north of Oebel Abu 
Khrug, at Um el lluetat and Gelxil Atut, as well as in the Wadi 
Hangalia, on the north-ejist flank of Gebel Nugrus. 

Further totheeiist are the extensive ruins of Dweig, but the object for 
which they were built has not yet Ix^en a.scertained, and at the emerald 
mines of Sikait and NugiHis we find ample evidence of im]H)rtant occu- 
pation. Nothing is more striking than the ninnber of ruined buildings 
in the Wadis Sikait an<l Nugrus, some of the buihlings l)eing of a size 
unusual for the des(»rt. Macalister nuMUions at least tivi^ such ruined 
settlements, and in liis descri|)tion, ^'he points out a grciit variation in 
the quality and finish of the houses. 

The rock temples of Sikait have naturally also aroused nuich in- 
terest, and a good photx)gnq)h of the best of these which is cut out of 
the solid rock overhanu:in": the soft talcose schist is given in Flover's 
Etbai (at p. 47.) The tem])les themselves are small and the chambers 
are plain, the largest being some six metres square. Macalister re- 



♦ Geog. jour. 1900, p. 510. 
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marks : — " Steps lead up to this chamber from the wadi. During the 
excavation of the interior, columns of rock were left and afterwards 
rudely shaped. Mr. John Belcher, A.R.A., to whom I have shown 
my rough sketches, is of opinion that the ])ilkrs are Egyptian, show- 
ing signs of Greek influence, but that the work is very primitive. 
At the inner end of the chamber is a recess raised about two feet from 
the lower floor, approached by steps and divided into three compart- 
ments. Each division contains an altar. On each »^ide of the temple 
are low chambers about four feet high. The walls of the temple bear 
faint traces of painting. " 

Floyer also mentions a second temple with a Greco-Roman inscri- 
ption, regarding which one has sadly to record that one-third of the 
whole has been removed in quite recent years. 

But though Sikait * and the emerald district show most marked 
evidence of the active mining operations of the past, there are many 
other localities among these hills where stone buildings still remain to 
indic^ite the netir presence of ancient workings. Among these, those 
of Zubara, Sukkari and Um Kabu, by their abundance, indicate the 
importance of the mining centres which called them into being. 

The evidence of ancient activity is again met with in the lower 
country to the east of Hamata, but in general there is no obvious 
connection of this area with any known mining locality. Thus, where 
Wadi Gau enters Abu Ghusun there is part of a well-made wall with 
stone circles on both sides in the centre of the latter valley, but there 
are no ore-crushers. 

The stone buildings clustered at the head of Wadi el Gulan are 
exceptional, for on the slopes are several ancient workings and 
rubbing-stones. Again in the broad valleys of the Rod el Hashabab 
are many stone-circles, and the amonnt of quartz lying near one of 
them points to their having liad some connection with the mining 
industry. Fnrther south is a very large well -space now filled up, the 
rectangle enclosed by it measuring roughly 21 by 8 metres. A small 
seyal now occupies the slight central depression. 

After leaving Amar spring, there is a very w^ell-built ancient well at 
the })oint where our road enters Wadi Lahami, but, like those above- 
mentioned, it was empty. Further to the west there are three stone- 
circles on the north side of the valley. History is silent as to their 
exact age, and to find dated memorials we have to turn to the group 
of springs at Abrak. Here a fort dominates one of the principal 
wells and Colston has described it (loc. cit. p. 526) as of Greek 
construction, and containing many fragments of Greek inscriptions 



— 26 — 

too mutilated to be deciphered. He regards it as being the hunting 
station of Ptolemy Jluergetes. 

Linant de Bellefonds, on the other hand, suggests that Abu Saafa 
well (not specifically named, but r escribed on page 164 of his IJEtbaye) 
is possibly the hunting station. He mentions also the temple facade 
in high relief carved on the sandstone, while on a small hieroglyphic 
tablet he wiis able to distinguish the name of the Ptolemy above- 
mentioned. 

One of the plates in Linant de Belief onds' work is devoted to 
illustrating this striking locality. The facade and the Calftfropis plant 
in front of it are somewhat exaggerated, but the hills themselves are 
well repnxluced. 

South of this point the writer has not seen any ruins of note, but 
the localities where ancient mine buildings occur are mentioned subse- 
quently in connection with the mines themselves. Between Um 
Garaiart and Alagi there are numerous well-preserved hieroglyphic 
inscriptions on the sandstone scarp where the road crosses from the 
schists into the sandstone area. 



PART II. 



GEOLOGY. 

The portion of the south-eastern desert studied embraced a district 
extending between latitude 25° and 22° N., the portion more especially 
considered being the central areii of the desert between longitude 30° 
and 35° E. As in the topography of this region we recognize three 
salient types of scenery, so the rocks represented fall into three great 
groups, on the west bordering the valley of the Nile, but often extending 
far into the desert eastwards, these being :(1) The sterile regions of the 
Nubian sandstone. (2) East of these are the extensive series of pi utonic 
rocks (granites, diorites, gabbros, etc.) which form great mountain 
ranges or wind-swept plain. Thirdly, there is a vast area occupied by 
metamorphic and sedimentary rocks of ancient date varying from 
gneissic schists of highly foliated type on the one hand to clay-slates 
and conglomerates on the other. 

EOCENE. 

Eocene Strata south of Kom-Omho Plain. — The present season's 
work has, however, resulted ^in an interesting advance in our knowledge 
as to the distribution of the Eocene and Cretaceous rocks, the former 
having now been found south of any previously recorded locality. It 
is already well known that owing to fault effects the Lower Libyan 
beds with characteristic Eocene sea-urchins are present in low ridges at 
the northern edge of the Kom-Ombo plain, notably in the neigh- 
bourhood of Ragama, and much further to the east tehind a well- 
marked white hill of Cretaceous limestone. Ferrar has now shown 
that a typical Nummulitic limestone with Lower Libyan oysters also 
occurs in Wadi Allowi on the south side of the Kom-Ombo plain. 

CRETACEOUS. 

Distrihution of Cretaceous Jieds. — This year's study has also shown 
that the Campanian beds of the Cretaceous, with all their characteristic 
features, viz. Ostrea Villei phosphatic beds and silicified cherty 
strata, are by their superior hardness the main contributing cause of 
the plateau summits in the high hills behind Edfu, Serrag, etc. In 
general the oyster limestone breaks up into great rectangular slabs 
which slip down the hill-side as the soft beds are eroded from under- 
neath them. Using these as an index, Ferrar has shown that the 
Cretaceous beds have a wide extension inland. They have been noted 
by him as far as Abu Rahal, over 40 kilometres east of the Nile, and 
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Gebel Nugra, where he reports that tlie mass of sandstone seemR to 
have stoo<l firm while the np])er Hinestont^ and co])rolite beds have 
Ixien faulted down on l)oth sides of it, and nuiv now l>e seen dipping 
awav from the hill at an^ifles of from 5 to 1()\ Other localities recorded 
are on l)Oth sides of Wadi Kharit near Bir Qoleib, Gara el Huwion 
the liedesia-Herenice road, on th(» wat(»rshed betwiH.*n Wadi Serrag and 
Wadi Abu Midrik, and at the confluence of Wadi Vm Sellini. In 
the Kom-Omlx) ])lain attention has In'en previously calle<l (Meyer- 
Eymar, Schweinfurth, Headiu'll) to tlu^ whit(» Danian limestone, in 
which P'errar and the ])resent writer have also obtained Ventriculites 
pocuhim and Osfrca vesicnlaris. 

Width of Xuhian Sdndstime, — The Nubian Sandstone is verv widely 
extende<l, havinjij an averatj:e width of 100 kilometres, varyiiifr from 
1(58 kilometres l>etwe(»n the river and Abrak to 4/) kilometres in the 
neijrhbourh(X)d of Ala^i. 

The alternation of sjuidstones and siiltv davs is the main feature 
of the Nubian sandstone near the Nile valley, and a deep borinj; made 
by Fij;fari Rev in Wadi Huwi south of Redesia, near Edfu, is of value as 
exhibitinfi^ thii true succession. These, from aln^ve, were as follows : — 

I . Alternatinj; stmta of yellow marly sandstone, j>cnH»nish 
marly clay and j^rey ferrujifinous quartzose sjuidstone with 

thin l)eds of fibrous ^-psum, rock salt and veins of red (X*hrc 30 ni. 

i. Horizontally b(*dde<l strata of micaceous white or 
light grey laminated sandstone with ])lant traces 13 „ 

3. Shalv, ash-<jfrev clay with ]»yrites nodules and thin 

veins of a bituminous substance 3 „ 

4. Alternating beds of ash-gn^v clays and sandstone... 10 „ 

5. Black bituminous paper shale WMth carbonized plant 

remains of a r(»ed-like nature 0.5 „ 

(5. Chloritic <|uartz-grit, alternating with chloritic clays 
and at varying de])ths tw^o be<ls of black ])aper-shal(*s with 
lignite •" 

7. Ash-<rrev micaceous clavs 

<S. (Jrey-green compact siliceous limestone with small 
Oysters. iFigari names Plivatvla r/r. spinosa^ Lim<i 

9. Black bituminous micaceous clav 

10. Grey-grc»en limestone like No. 8 

II. Calcareous very compact siuidstone without fossils . 

VI. Re*2:ular alternations of laminated, micaceous clave v 
grit and ash-grey clay 40 
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At a depth of 100.6ra. a strongly water-bearing stratum was met 
with, which hindered the continuation of the work, but renewed boring 
has shown that the same gritty and clayey beds without lignite extend 
to a depth of 122m. The borer then traversed 30.5m. of compact 
ash-grey " clay " (called " tufo argilloso " by Figari) with beds of soft 
grit and a hard dolomitic bed. At 262m. the boring had to be 
abandoned owing to an accident, the crystalline rocks not having been 
reached at that depth. 

The greatest interest attaches to the leaf-beds, and the writer has now 
found these coming to the surface in a small valley near Gebel Sernig, 
where they are overlaid and underlaid by sandstones, while in a well 
now being dug by the Mines Department at Abu Rahal,(*) a very interest- 
ing deposit has been obtained at a little over 50 metres, containing 
carbonized plant remains, and very numerous examples of Linf/ula and 
a mvtiloid shell, the fauna being new to Egypt. Taking this in con- 
nection with the carlx)nized leaf-beds from Sakiet el Ter and Abu 
Radham in Wadi Qena, specimens of which were brought to the writer 
by Mr. Trevor of the Cairo Syndicate, it is evident that these beds 
are of more than local occurrence. * 

To the soutli of Darau the hills are a monotonous waste of sand- 
stone intermixed with green clays, but where seen in railway cuttings, 
the latter occur as pockets rather than as regular layers. The colouring 
matter (ferruginous) of the sandstones also incre^ises in the direction of 
Aswan, being probably connected with the proximity of the granite 
from which their materials were derived. 

In passing from the Nile eastward, there is a general agreement that 
the marl or clay -sandstone facies changes to one in which the beds are 
more massive, ferruginous and current-banded, though the beds either 
remain horizontal, or have dips not in general exceeding 5°, but which 
often alter from east to west and vice versa. 

In AVadi Baramia the change takes place at a well-marked black hill 
east of Abu Rahal VV^ell, the ferruginous quartzites here almost becom- 
ing ironstones, while the soft sandstones show remarkable evidence of 
false-bedding and good jointing, in many places being also spotted 
with ferruginous aggregations. Further east the clays completely dis- 
appear, and the succession exposed now becomes a white or spotted 



• The writer and Dr. Ball have during the summer had the opi)ortunity of studj'ing the 
specimenft brought by Mr.Wells from this locjility at the Natural History Museum, London, receiving 
kind help from Dr. Andrews and Mr. Bullen Newton. Among the forms recognized is Septifer 
ZiiiearM cf., differing but little from English Qault specimens ; a scale of the Ganoid fish Lejjidotvs 
oommon to Jurassic and Cretaceous strata, and from Abu Radham a tooth of Ichthyomvrus campy, 
loiQn, the aspect of the fauna being thus markedly Cretaceous. 
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saiidstone, alternating with ferruginous or nianganiferous liands show- 
inii: coneretionarv structure. Inci(l(»ntallv it inav be nientioneJ that the 
slojKis here are much more covere<l with sjin«l tfian those to the west, 
the material Ixnng apparently brougfit from the granite region Ivin^ to 
the north-e.ist. 

In Wadi Shait, Stewart mentions a fine laminated sjindstone inter- 
bedded with highly induniU^l marls and In^ds of chert, in many |)lac*es 
much current lK»dding l)eing noticeabh*, while at(ialt Tin Sellini the 
sjindstones s(»em to In* more massive and in cvrtiiin plac*es, which look 
as though water had trickled over them, thiTe is a dej>osit which is pro- 
l^bly adcareous. The flatniss of the IhmIs is noticeable throughout, 
although there are occasionally slightly opjK)sing dips. There are 
numerous ferruginous black Imnds and concretions, the most noticeable 
being those high uj) a hill on whose sides Sti^wart notes some remarkable 
i<nieous jrravels and l(M>se drift. 

lUise ttf Stftulsfoitr. — Ferrar remarks on the genend distribution of 
a conglomerate of (piartz and other pebbles at the Imse of the Xubian 
Sandstone. '' The size of these })ebbles, which are watcT-worn, varies 
gr(»4itlv. Sometimes they average 2 cm. across and are merely sprinkled 
in a matrix of coarse siuid-gnuns, while at other times they are as much 
as 10 cm. across, and are onlv held together bv interstitial siuid- 
grains. The thickness varies, Ix^ing 20 metres in the escarpment at 
Ro<l el Niiaghi, in Wadi Natasli it is representc^l by two beds each 
J metre thick, and in Wadi Kharit by a coarse sandstone 5 metres 
thi(*k in which are saittered ocx^asional quartz pebbles." 

For the first 30 or 40 kilometres Wadi Shait, Wadi Natjish and 
Wadi Kharit lie in a broad plain enclosed to a large extent by high 
sandstone cliffs of varying height, the maximum noted Ixiing at Gebel 
Xujrra, 21S metres above Wadi NaUish. Near the longitude of Sannnut 
well the valleys widen out, and tfie sjindstone forms an escjirpment 
trending north and south, which at Dungash shows a red earth under- 
Iving the s;indstone (see plate I.). Further south, the study of this rock 
wall sliows a new and interesting feature, viz., the ])resence oE 
volcanic r(x.*ks underlying the Nubian sandstone. These are of 
very wide extension. Neiir Dungash they are first met with in the 
form of a basalt immediately overlying the red earth, but the 
comiX)sition is variable, some of the members Ix^ing rhyolitic and 
andesitic in com[X)sition, while in the Rod el Naaghi Dr. Ball finds 
a thick sheet of diabase, with well-marked ophitic structure, under the 
sandstone. The extent of the volcanic activity is further marked by the 
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structure of several important summits in this neighbourhood, the most 
noticeable being Gebel Sufra, whose columnar structure is one of 
the most marked of its features (see Plate TIL). The base of this 
hill consists of the older syenitic and dioritic rocks, the newer volcanic 
members being limited to the highest portion at its northern end, 
though there apj^ears to have been an extensive lava flow on its south- 
western border. The evidence does not justify us in regarding Sufra 
as a volcanic neck, but future observers may find points favouring 
this view. 

Gebel Nazla, another high hill to the south, presents very similar 
characters, and the two well-marked isolated hills. El Nahud, * have 
been found by Ferrar to be volcanic necks. The basalts, etc., increase 
in importance as Wadi Natash is approached, and in consequence of 
their presence the sandstone l)oundary turns sharply eastward, but at 
present lias not been traced far. All the principal hills in this neigh - 
lx)urhoo(l are composed of volcanic rocks, while the sandstone is 
displayed in broad plains betw^een them. The southern boundary of 
this eastern extension of the sandstone passes (iebel Derrera and extends 
towards Muktil. The next point at which the sandstone was met w^as 
at Goleib Hills, nearly 40 kilometres south of Bir Shadli, which hills ap- 
pear to be only a huge westerly outlier of the main escarj)ment. The 
beds here consist of typical sandstones lying horizontally and without 
volcanic rocks. Still further south, the main sandstone escarpment is 
again met with, trending ESE. towards the Abrak Well,. the sandstone 
still retaining its typical characters, but having a low dip, roughly 
NNE. At this point the hills themselves were crossed by Stewart, 
and a plain to the south of Um Harba displayed fossiliferous strata 
of considerable interest. 

Fossiliferous Beds of Um llarba. — Stewart reports that these occur 
in low ridges in the plain itself, and have a well-marked curvature. To 
the SW. they are bounded by sandstone beds with a dip of 15** 
(estimated), while to the NE. is a cfiff of granite capped by sandstone, 
which further eiist is formed of sandstone only, the granite having 
entirely disappeared. Owing to circumstances, the beds could only 
receive cursory study, but all the indications point to faulting on a 
considerable scale. 

The fossils themselves differ from those previously recorded, and in- 
clude bones recognised by Dr. Andrews as crocodile scales, very 
numerous gasteropoda of scalaroid and naticoid type, and bivalves. 
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Oil (Tossiiii; the wiiterslicd and fi>lli)w'm<f down Wadi Silsila for a 
few kilometros, nothiiig hut sandsroiic' is mot with (with the exception 
of 11 few clny l)aiHls) until the wadi (Min»rp»s \\\nn\ the hroken igneous 
plain of Ahrak. Just where the Wadi Silsila (lehouches into this plain, 
there is a weil-niirkiMl fault showiuiif the lower IhmIs nejir it lo l)e rather 
turned up, while thos<» a little furth(»r from the fault to the w(»st clo 
not dij) so nuich to the westwanl. 

The Abrak well is situate<l exa(»tly at the f(M)t of the sandstone just 
where there is a sharj) synclinal H<»xun» iu it. Hitherto dislocation hjis 
becMi inferre<l, hut at the se<()n<l Ala'ak well it is very cleairly marked. 

The upj)er sjuidstone beds an* horizontal, but as we descend thev 
lu'eome slijrhtly bent, and terminate at their junetion with the igneous 
roek in a crush conjxlomerate cemente<l by silica, the whole suggesting 
faultinjr by overthrust. Further j-oulh, at the second Abrak Well, 
faultinjr is in the oj)j osite directi<ni, the *riieisros(» rock lH*in<r plastered 
against \hv. highly tilled sandstone. I'his character is displayed in 
the steep (»scjirpment which extends south-(^ast of Abrak. 

The Al>u Saafa spring is due to a g(»ntle foMing of th(» sandstone, 
there being a di]) of al)out 4" in opposite* directions. The water 
descends the joints and forms a perennial spring. 

The sjmdstone around Abu Simfa appejirs to be a brojid tongue 
projecting eastward, as on passing southwanls one enters the granitic 
region south of Owamtib. this ])roininent pi^ak being still formed of 
Nubian sandstone. This is the last point at which Nubian samlstone 
was observed, and from here it apparently trentls away to the west. 

J'j'if/('ti<r (ifFonmr Kcfrnsitut i)f Sfinthtone, — Stewart r(»jK)rts that 
he linds evid<Mice of the former extcMision of the samlstone in Geliels 
S<Mga (!)()') ni.), Abu V\n Tenedba (SXM) m.), Kaitit (8io m.), Abu 
Hahia (SH.') m.) and the two (lebels Zerga (:{()() m.), on whose 
sunnnits are small caps of sandstone*. 

The sandstone was also met with north-west of \\\\ Garaiart Mine, 
the physical characti*rslH»ing typical. It exten<ls southwards for many 
kilometres, and forms a bold esciirpment overlooking the broad valley 
of (Jab-Gabba.* One point of special inten^st was the discovery of a 
fern in the sandstone nejir Um Garaiart. f 



• At tli«' f<")t of tli«.^ prtrjirpmoiit is u widtj j:niv»'l or |M"l»l>lr Im-uoIi. Oiitlirtrs of thiH same 
pnivt'l (HTiir ill the plsiins of tin* Wa«li Huiimir and also nrar tli«^ month of tin- saiii*.' wadi. and 
have been workt.'d for alluvial gold at th»\«*«? plarrn. — J.W. 

t This ftTii wa»* »<u]»mitte<l to Mr. Seward, F.ll.S.. by whom it lias Ik-eii fiirthiT studied. l\\ 
external characters it has strong reseniblaucei* to the Carl>oniforous JWiijttprin and the Wealdea 
Weich^elia. 
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Gebel Seiga is certjiinLy the most remarkable example of outlying 
sandstone as it is 120 kilometres from the eastern edge of the main 
sandstone plateau and (55 kilometres from Owamtib to the north ; 
there is, however, the j)Ossibility that a strip of simdstone occurs 
away to the east, near the coast. 

Gebel Um Tenedba is also an interesting hill, as here we have granite 
weathering into boulders like those at Aswan at its western foot with 
bands u])()n bands of varying qualities of gneiss forming the mass of the 
hill. There are also one or more bands of interl)edded (?) moderately 
coarse mica-schist, the wliole having a fairly steep e^isterly dip of some 
lO'^tolo^. On the sunnnit there is a practiailly flat-bedded cap pf 
sandstone. 

Gebel Raitit is a hill composed of fine and coarse gneisses, with 
what look like bands of schists (they may l)c cru>hed dykes). The 
strike of these gneisses in most of ihc surrounding country is 
245^-250^ (NE-SAV) and the dip is almost vertical but inclining to the 
north. The top of the hill is capped with some 20 metres of horizontal 
sandstone. 

A furtlier point of interest, showing the former extension of the 
Nubian sandstone, has been noticed ne^n* the shore of the Red Sea at 
El Kanga, where the Nubian sandstone, with a well-marked interbedded 
andesite, dips somewhat steeply sea\\ard. 

Sunnnarizing, the Nubian sandstone presents itself under the 
following asjM?cts : — 

1. It rests on the older rocks, the latter [)resenting a flat denudation 
surface corresponding to the dip of the sandstone ; this is the Wadi 
liaramia type. 

2. It is associated with bt^dded or underlviiiii: volcanic rocks : the 
El Kanga and Natash types. 

3. It has been faulted against the older igneous and metiunorphic 
rocks — the Abrak tyi>e. 

4. It cajjs hills thus forming outliers in the central desert region ; 
the Seiga type. 

5. It is present on the Red Seii border together with volcanic rocks. 
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MKTAMOUPHIC KOCKS. 

The main ix)rti()n of the counlrv shidiiMl, as alresidy stated, is chiefly 
ifrneous, coiiijk)si*<1 of a <rn>u|> <>f rocks (foliattMl and iinfoliated), 
and a nietaniorphic schistose s(Ti(»s. The latter series, wliieh will now be 
C(.)nsidered, is vcrv variahU* in its naturi*, and demands a careful 

microscopic stu<lv h(»fon* its true relations can be fiiudlv establishe^l. 

I • • 

On the field evi<lence, it may lu» coiisideriHl under the following 
divisions: Ser[>entine, l>aramia Koek an<l Schists. It is evident that 
these are of verv wide (^xtt'usion, as thev have Ikm'U observed from 
Baramia antl Dun^ash in the north to \V'a<li Murra and Muqsim on 
the south — that is over neju'ly l\ dej^rees of latitude. 

Serpehfln(\'<. — The Serpent iiu\s art* as a rul(» <lark gret»n to black in 
colour, but usuallv (lisi)lav vellowish alterationson the fractured surfaces. 
Their specific j^ravity, so far as examined, varies from :i.o to 2.7. They 
are fre<iuently hifrhly ma^rnetic, an<l c:iuse greiu deviation of the 
compass-needle in their neijrhlM)urho(Hl. 

The principal centres for this rock are the I>animia-Dun<jfash area, 
in well-marked cliffs at Hir Murra in Wadi Shait, in Tdeh el Anz, 
near JeM Derrera, in the lin Kharijra an<l Amlwuit hills, north of 
Sikait, also near Sikait and on (jcIh'I Sikait, and near the Murrat 
well in the southern Mu([sim area.(*) These rocks, which are intimately 
ass<X'iated with the schists, are usuallv too much altered to indicate 
with certiiintv their source* of ori«rin. such structure* as still rt^mains 
sujigestint^ their derivation from peridoiites, which aj)pc*:ir to be 
intrusive in the schists. 

Barami(t H(ni\ — Apparently (•los(*ly rt*lated to these is asjK*cial type 
to which the nanu* of liaramia r<x*k has l)(*en assicrned, owing to its 
conspicuous dev(*lo[>ment at that loejility. It is of a li«rht creamy 
colour, verv soft and talcose, W(*atherinfr into cavities somi^times 30 
centimetres across givinji^ the rock a cjivernous appeanmce. In the 
vallevs north of Haramia it (K'curs in a vertical ];osition interbedded 
with the green schists, while furtlu*r south it lies mon^ horizontally 
uj)()n a hackly schist. At Dungjish it di])s at a steej) angle, and is 
again closely associated with the schists and serpentines, it l.)eing 
api)arently in close nflationship to the latter rock. 

To the south-east towards Wadi Hamisli, it forms a definite layer 
overlving very finely laminated paj)er-schists and determines a range 

• AUo north of I'm (tuniiart in tlic lU'ljrhlMiurhood of tin* Q(»lfib Wfll and Uni E»htTa, — J. W. 
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trending nearly due east and west, while the beds are tilted at a high 
angle, in the main northward. It agjiin reap})ears from time to time 
in the confused hill country to the north of Wadi Shait, between 
Gebel Abu Khru^ and Sufra, being in all cases associated with the 
green schist. 

The Baraniia rock again reiippears in the region north of Sikait, 
where it is associated with graphitic an<l more nondescript varieties of 
schists traversed by dykes. Its characters in this neighbourhood 
suggest its being a contact alteration or crush product from the schists 
when in contact with a dolerite dyke, while at Kurdeman it had more 
the characters of a serj>entine. 

It again occurs at Sukkari between crushed schists and dolerite 
veins, and in my fic»ld-notes for this region it has been described as the 
Baramia crushed serpentine. It is figain found on entering Wadi 
Um Ghadir. 

The cavernous rock is a conspicuous member of the emerald -bearing 
schist series, and the temple at Sikait is cut in this material. 

The probability that serpentine and Baramia rock are of similar 
nature is strengthened by the fact that when the former reappears in 
Wadi Murra, the latter reappears with it, an almost conclusive fact 
when it is remembered that the nearest ex])osure studied to the north 
Avas 2M) kilometres distant. At any rate, this shows the intimate 
connection of both with the schists. 

From this j)oint cmwards the rock is a conspicuous feature between 
Murni and Um Garaiart. Here many of its ])revious characteristics 
were renoted, such as alU^nation wiili |)aper-schists. 

We may state in conclusion that the Ser[)entine and Baramia Rock 
are closely associated members of the schistose series. * 

Talc Schists. — Dr. Ball reports very ])ure tide schists to occur plen- 
tifully in the group of hills called Um el Huetat, about 10 km. W. of 
Gebel Atut, where there are some old workings in this material. Talc 
schists are also met with at Sikait and Zubara. 

Chloritic and Uornhlendiv Schists, — These rocks are of verv wide 
extension, and, in general, closely associated with those previously 
mentioned. They are one of the main features in the Baramia district. 
Green to light-blue schists were noticed on ascending the wadi towards 
Hagar Dungash from the east side, also between the south end of 



* Two sections were made from specimens regarded as typioAl Baramia roi-k. One from 
near Sikait is largely composed of Talc and a mineral re<4uiring further study ; the other present 
N.W. of Um Qaraiart is a serpentine. 
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Gebel Sufra and Wadi Sliait and a<rain close to the Sudan frontier in 

t 

the Nile Vallev CoiiipanyV cairn hill lo the west of Gebel Muqsim 
(see plate II). In the latter place they were very nmcli puckered and 
crumj)led ; and at one sjM)t ia»ar hen* looked almost sufficiently sheared 
for a coniniercial slate. In the northern portion, to the east of Gebel 
Mnelih hornl)len<le schists pass almost imjKTceptibly hito diorite 
gneisses, and freijnently contain larj^e (jiiartz- veins, the larj^cst of which 
forms the hill called Krf el Fahid. 



AX('ii:yTSEi)jMi:yrAn v hocks. 

S<'/tists (»/' Valvtutir Materials an^l Ancient lAiras. — In the Piistem 
Desert and in the Sinai Keports attention has already l)een called to 
the evidence of vol<*anic action previous to the intrusion of tlie granites, 
in the shape of lavas of various tyjK's, agglomerates and tuffs.* These 
intrusions arc again of wide distribution in this southern portion of the 
desert. 

Leaving aside the main nn'k of the Dungash district for further 
study, the most notable an<l charact(*ristic congUnnerates have been met 
with both in a small vallev N. and S\V. of the mine. Further south, 
after crossing a wide granitic plain, the road from Dungash to the 
AVadi Hamish passes betwci'U a range composed of IJaramia rcx?ks and 
pa})er-scliists on the one hand, an<l on the other low hills comj>osed of 
a well-marked amygdaloidal melaj)hyre and a <loleritic rock, together 
with finer varieties. This rock, though in the schistose area, has a 
strong resemblance to those noted in th(» Xubian san<lstone, and may 
cons3(iuentlv b<4nn<r to the voun'i(*r series. 

The schist.s south of Wadi Shait share the Ciistward ]k*\u\ of the sand- 
stone and its associated volcanic rocks. Ferrar re])orts on the schistose 
belt to the east as follows : — " Five kilometres west of Gebel Nahud, 
and at the conllucnct* of \Va<li Khrug with Wadi Xatash, is a range 
of hills consisting of schists. These occupy a narrow strip of land 
which is crossed at right angles by Wa<li Xatash, and which causes 
Wadi Khrug to assume a straight course i)arall(»l to the outcrop of 

* A iiiurii wi«lrr stiuly IIkid thv writer h:is y«'t iM-t-u aM«' ti) i:i\«* this pniut will Ihj required 
bef«»ro w«> <aii rlilVi-rrriti.it** In'twrrji tin* tnw siMlinuMitjiry nx-ks, tli»* >'MliiiitMitary rovka made 
up of volcanic iiuitcrial, tlu^ tnif lavas, ami the «h'cp»*r-sc;jt»'«l more highly crystallino rocks 
coniiecttMl with thrm, which pl:iy so ^nat a part in this drscrt. Only t.iirfful mapping of 
tvpical antas I'an >nlvc the pr«»Meni sati>fa«'torily M. .1. C't»uyat of tlie Freiu-h (ieoloj^ical Survey 
has in this (;oiinccti«»n calh'd my attention to a stnily he lias ma<h» in Normandy (not yet published) 
where the micro^nmite of lionillon (Orwe) at it> contact with the sedimentary rtK'kH (Silurian) 
has formed an ijrneons hrtMcia. lien- the outer zoiu* of thr ma}j:ma ha« cooled and therefore 
ijulidified more rapidly. ln*in;; in consequeiue of fin»fr jrrain. A suhseqnent movement has broken 
up this outer zone whose frai^ments havci been rerenn-nted by the magma still remaining in a fused 
condition. This method of formation miiy be «»f very wide extension in Egypt. 
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the rocks. They strike almost due N. and S. and dip to the east at 
angles varying from 20^ to 40°. Numerous quartz reefs occur here. 
The length of this belt has not yet been determined, but its breadth 
is inconsiderable, being barred on the east, at the foot of Gebel Nahud, 
by the gneissose granite of the Nahud plain. 

" Similar schists were encountered at the head of Wadi Antar. At 
the foot of Gel)el el Heda, on both sides of Wadi Antar, a belt of 
schists a])pears from the hills east of (lobel Nukheira, passes close 
along the foot of El Heda, and seems to form the hilly country on 
the south side of Wadi Antiir between Gebel el Heda and Wadi el 
Anz. These schists in the main, strike roughly E. and AV. but the 
dij) is more variable, though as a general rule it is between 40^ and 
60° to the SE. 

" A great variety of rock is displayed in the different bands which 
make u]) the belt, and at first glance they have exactly the ap])earance 
of varial)le marls, sands and clavs which have been violentlv contorted. 
On closer examination the rocks proved to be iron-stained quartzites. 
The beds which make uj) the mass maintain uniform thicknesses for 
great distances. As the hills to the south and Avest of El Heda 
are arranged in rows parallel to the strike of these schists, and as 
schists occur ak)ng nejirly the whole length of Udeh el Anz, it would 
seem that this area, which lies betwc^en Wadi Antar and AVadi Ghashab, 
consists mainly of schists." 

The next appearance of rock of ])ossibly ancient volcanic origin was 
in Wadi el Anz, where dolerites were interbedded with the laminated 
schists, which themselves still re(juire further study. A similar com- 
bination was seen on the road from Hamret Mukbud to Bir Shadli. On 
both sides of the Abu Hamamid drainage line, dark hills composed of 
bedded dolerites and schists are cons])ieuous, the dip of these in one 
case being noted as 70 ' SW. 

Bir Shadli is a typical locality for this group, dolerites, andesites 
and allied rocks being most conspicuous in the surrounding hills, while 
higher up Wadi Sheikh is an ancient conglomerate containing elliptical 
])ebbles of dolerite Avith the larger axis up to O.om. in length. This 
volcanic re<»:ion is of vurv wide extent, formin<r the t'Teat mass of 
Abu Hamamid and almost all the bounding hills of the Heluz drainage 
down to the entry of AVadi Gaetri where a gneissosiMlistrict is entered. 
In addition to the dolerites, tuffs and ])urplish porphyries play an 
important part. Gebel Abu Gurdi (15G2m.), further south, was found 
by Dr. Ball to consist almost entirely of schists of a similar character 
to those of Abu Hamamid, this group of rocks thus showing a large 
extension to the south. 
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The doloritos are ajrain c<)ns])i(*uous in the hills north o£ Sikait, 
Lewewi, etc., ancl cspi^cially to the east and north of Zul)ara, where 
they have hlaekened the white schists enclosed lx.*t>veen them, suggesting 
that the former were intruded into and not interlK»<lded with these. 
In fact, the intermixture of dolerite and schists may be taken as the 
type feature of this ])ortion of the country, l>eing present in the 
neighlx)urhood of Sukkari and exteiulinf!; i-ound the ^rranite-mass of 
Geljel Xujrrus as far north as Atut and I^li, and including the 
gre^it ranges of Vu\ Kharipi, Hanj»alia and Zulmra. 

To the east of Ilnmata, mar the Hed S«i, the rocks are largely of 
acid character (;::ranitrs and Ji^lcis^^es), l)ut near El Kanga are hills of 
diabase and jKH-phyry, closely associated with many <lykes. Conglom- 
erates were also noted in \Va<Ii Daut, hnt further south these are 
replaced by the {ri*anites. 

Keturning to the central portion of the desert, the dolerite and schists 
play an im}X)rtant ])art along the road for IM) kilometres to the south 
of Jiir Shadli at least, although the road itself is in the main on the 
granite plain. 

Additional information is now also available for the district to the 
west of this road, a n»gion in which (Jebel (jhorab is the most conspic- 
uous feature. Ferrar reports: — '* On the west side of Gebel Erefi 
a belt of Imnded rock, in general a])peanuice very like the El Heda 
Ijelt, crosses Wadi Kharit almost at right angles. This Ijunded rock 
occurs between two similar masses of granite, with two masses of the 
old volcanic rocks on the outward sides of the granite. All the jmictions 
are occupied by notable tributjirv wadis, wdiich, on the whole, are 
parallel. The two ex|)osures of granite occuj)y approximately equal 
lengths of the Irank of Wadi Kharit. The main trend of the belt of 
schists is KNE. — SSW., but the structure lines strike and dip 
literally to the four corners of the earth. The rock aj'pears to have 
been oriij^inallv Iiorizontallv bedded : these IhmIs seem to have been 
turned on their edges until th(»y assumed a viTtical position ; then 
twisted round a vertical axis uiuil the original position of the beds 
was entirely obliterated. Tlu* <listurb(Ml st»te of the rocks and an 
unusual abundance of pottciry in tlu? wadi bc^l suggest the presence 
of some product of economical value. At (lelx*! (ihorab an uplift 
has taken place since the dej)osition of the Nubian sandstone, and a 
single anticlinal fold along a N-S. axis has Ijeen produced. The top 
of the anticline has been dcmide<i away to such an extent that the 
schists below the Nubian sandstone are laid bare. The cleavage 
planes of the schists dij) to the west and the dip varies from 60° to 90°. 



— 39 — 

The strike of the cleavage planes is usually north and south. The 
rock is ren(lere<l very splintery by its numerous joints and cleavages, 
and weathers so easily that a basin has been excavated on the crest of 
the fold. Between this schist exposure and the base of the Nubian 
sandstone is a layer of rock, which seems to be a lava flow, older 
than the sandstone, but younger than the schists, but it is now so 
decomjK)8ed that a very close examination is needed to determine its 
field relations." 

In Wadi Murni to the south the schists and conglomenites again 
make their ajipeanuice, the schists forming the valley floor, while the 
conglomerates determine a conspicuous range to the south; there is 
also a fejiture requiring further study in a black hill south of Wadi 
Abu Brush. * 

CalcffreoNs Schisf.s and Murhle Bawls — Atajla Marble, — The 
next group of rocks ])resents considenible difficulties as regards its 
mcxle of origin, but its physical chara<,*teristics are well marked. 
This group only occurs in wide extension to the north and 
north-east of Um (Jaraiart, and especially in the neighbourhood 
of the Haimur drainage line. The rocks were first met with about 
50 kilometres from Haimur where a biotite-gneiss country is succeeded 
by the marble region, a low marble hill with a marked curvature but 
generally trending SE-XW in<licating its main eiistern Ixnindary. 
The gr(»at predominance of this rock m this district gives it the 
appearance of being covered with driven snow. The marble bands 
alternate with green schists, rerpiiring further study. 

The more calcareous members have a comparatively limited distri- 
butiou westward, but seem to share the apj^arent general north-west 
trend which is the rule Iw^twecii lin (iaraiart and Haimur, as they 
reappear to the north of J)eMabt el Qolaib (see map). The marble 
bands are sometimes in very close connection with the adjacent granite, 
and the question therefore arisi^s whether some* of thes(» may not result 
from contact alteration of the calcareous sc^hists bv the iuneous rocks. 



* III tlu* map of the Um (Iaraiart «*«m(:»»ssi()n in Mr. Walls' n'|M>rt previously meiitioiunl, tlu; 
wi<l<MlistrilMition of tho s«'ilim»;ut.iry jscliists ami slatf»s at that lo«'aIity is imlieatod, also the [>o8ition of 
the granite's, as w*.*!! as syenites and (iiorites, ami tluj m )re in<let«>rminate jTystalline memlKjrs. He 
r<K:ogniz»*jl two setiimentary series, tlie earlier on** n'sting on a jrninitie Ix'tl-roek while the later, 
omsistin^ of slates, riunrtzites, am! conglomenites, »)\ves its ori^'in to the disinte^mtion »>f the 
older fonnition. There w;ia a sulKSi^'|ii»*ut intrusion of plutonic rocks, especially dioritrs, 
(TUrthing iind crumpling tlnj sedimentar\ formations, and giving rise to a consi«lenil)le amount 
of regional and contact metnmorphism. 

The Conglomerates are of 6(>ecial interest as they contain huge fnigments of the rocks of 
the land surface from whose denudation they obtained their material. 
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The question of tho orijifin of tlu»st» ralcnireons schists is one calling 
for careful a^iuparative stu<ly. 

(^ontavt Altenifitni Sch'h^t (Knntrnsrhicur^, — Some well marked beds 
with kuottetl structure w(T(» met with near the nurthern (lebel Qelaib 
at tlie foot of the sandstone searp, and a;^iin on the south side of AVadi 
Seijr<^ and \Va(U Ko<l(Ohi. 

Chhirlfe-Srhlsfs,— On the nrrth si<Ie of (Jeln^l Kilxlah is a normal 
chlorite scliist. while further south, on the (Cistern side of Muqsim, is 
a brijrlit apple-j^reen vari(»tv. 

Near here nlso (K-eur ecTtain h!nek schists of very dohTitic appearance, 
which have, how(»ver. onlv ji spccitie "nivitv of '1A\. an<l under the 
microscope are seen to be nhnost entirely com|M)se<l of micsi. 

(irftphiflc-Sr/iisfs. —Of considrnibK* importance and interest is a type 
of schist which s(»cms Iar<ri^ly to be compose<l of ji^raphite, this being 
of wide <listribution, and es|)eeially so in the mining arejis. Thus it 
is ])resent as one of th(» striking constituents nrar the gold-lode of the 
Baramia mine, while in the Sikait neighlK)urh<»od it was noted in the 
emerald mine there, an<l as a constituent member of the schists in the 
lower j)art of (iel)c»I Allawi north of Sikait. To the south these 
ag*ain reiii>pear in the I'm (Jaraiart goKl mine. 

The Mica Schists and Talc Schists of tlie Sikait District will be 
specially considered under the heading Emerald Belt. 

SffffwiffDj of Srhhts. 

From a stu<ly of their <listril)ution it is evident that the majoritj' of 
the schists belon<x to one ireoloi^ical horizon, as when one member 
occurs in a district most of thi* others a])jH'ar with it, although the 
areas themselves mav be separated bv wide distances. As already 
shown from a study of Sinai and the northern |)ortion of this desert, 
volcanic action here also has plaved an important ])art in their form- 
ation. The calcare )us schists stand somewhat alone, and are, in fact, 
more intimately related to similar rocks develo])ed south of Wadi 
Haifa. The emerald-bearing schists are alM> of (exceptional character. 

ACID IGNEOUS AND METAMORPHIG ROCKS. 

The chief members noted in the desert are (1) (jiranites (2) Gneisses. 
The majoritv of the foliatc^l members bear evidence of having originated 
from unaltered granites, but there are others which cannot certainly be 



— 41 — 

traced to this origin, or are derived from granitic masses which have 
long lost their initial characters, being involved in regional meta- 
morphic movements. 

Qjieisses East of WntersheiL — For the typical Gneisses two areas are 
especijilly noticeable, the region which lies between Gebel Migif and 
Wadi Genial and a district which lies just north of a line joining the 
Kibdab hill and Haimur Well. 

(ieltd Afi(/i/a)i(/ Wadi (rernal, — In descending Wadi Huluz, the upper 
part of the valley consists of dolerites and the ancient volcanic schists, 
but where Wadi el Gjietri enters Huluz there is a marked change in the 
chanicter of the hills, those to the north having a different aspect and 
consisting of purple tinted schist*^* traversed by bands of a very 
decomposed rock, aj)parently of gi'aiuilitic nature. In the l>end the 
southern series appears in bedded form dipping southward, the green 
phyllitic schists forming a harder well marked band. 

At the next bend to the north coarse horfihlende-fjnelsses come in 
strongly, also having an ap])arent southward dip of 60**, these being in 
their turn followed by a lighter micaceous variety much resembling a 
typical biotite-granite, exce])t for the foliation. Dark bands are also 
occasionally present, and (juartz veins are conspicuous, the latter 
sometimes having distinct copper staining. These types form the 
whole of the low country south of Wadi Hafafit, and are remarkably 
veined by pegmatite dykes, having a NE — SW trend. 

Speaking generally, the country south of the Wadi Abu Had and 
Hafafit juncti<in is hlotitc-unciss^ and to the north is a very dark close- 
grained variety penetrated by an innnense mnnber of ]>egmatite dykes 
which scan) the rocks in all diroctious, smaller veins branching from 
them along the foliation ])lan(»s. The red range north of Hafafit 
again differs, the rock coniju^sing it being a red (jneiss^ having strong 
affinities to a ])egmatite. At the mouth of Wadi Nugrus a change 
takes place, the mica-and talc-schists of Sikait lying to the east, and 
the true gneiss of Wadi Gemal to the west. 

Gneiss forms tlie prominent mountain range of Gebel Migif and 
probably also the main portion of the long straight range of Gebel 
Hafafit. Similar rocks have also been observed on the southern, and 
to a less extent on the northern side of Khrug. 

The gneiss was subsequently traced down Wadi Gemal, where it 
assumes a hornblendic character and becomes almost a diorite-gneiss, 
while to the SE., in Wadi Um Sueh it became associated with 
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an acid variety whose characters sujrgost a granitic and intrusive 
origin. It, in fact, gencmlly presents this <hipHcjite dioritic and grani- 
toid chanicter. It was finally seen in its tyi)icsil chanicter near the 
gjibbro region of Wadi (iau. 

Lahami (inelfis. — In crossing over from El Hanga, on the Red Sea, 
to Ahnik, a granitic country was tniverst»d in the main, but in Wadi 
Lahami at a certiiin j)oint there is a sharp change in the geology, the 
marke<l feature biding the i)assage from the biotite-gnuiite country seamed 
by basic dykes to one in which hornblen<le was conspicuous, the transition 
being accomj anicd by a very marke<l gneissose appearand. In the cliffs 
here, there is a com])lex due to an inter|)enetnition of <li()rite-gneis8, horn- 
blende-schist and an acid gneiss, probably each originally representing 
an Igneous (constituent. Here great purple dykes with l>oulder-Iike 
weathering became conspicuous, nnd from this point the main country 
r(x*k was woWiX as diorite-gneiss. The gn(*issose character (^^ntinued to 
the shar]) southward bend of the Wadi, where the diorite-gneiss was 
restricted! to the northern si<le, the southern hills l)eing comj)Osed of 
closely foliated hornblend(»-schists with lighter acid ImukIs, thes<i in their 
turn Ijeing succeede<l by a series in which a nuissive diorite was the 
predominant meml^er. 

Gneifis iuui (Iranite of Ccntnd Desert. — After crossin*^ the water- 
shed, gneiss npj)ears loc*ally in Wadi Khua, Wing penetnited by labra- 
dorite-diorite, granite, and syenite, but is soon replact»d by diorite, etc. 

Ahu Beit! — Ahntk ilnriss. — In the neighbourhoal of the Abu Beid 
well there is a conspicuous range in which the component rock is a 
reri tjneiss with intense foliation, while in the brrmd valleys east of 
Abrak there is an jilternation of hornblende-and mic*a-gneisses, the 
general arnmgement forcibly recalling the alternations of dark diorites 
and granites seen in the dyke country. 

In the much-w(iiithered country east of Abrak doselv foliated ffueis- 
ses and pegmatite veins form low ridges, and these rocks extend to 
the Nubian sandstone junction, the siuidstone being faulted down 
a<rainst them. 

The AlUnri and Khrmi (jfneisses. — Gneisses are absent over a wide 
space south of Abrak, but rciippear in the very dreary sand-strewn country 
just south of Gebel Komit, on the watershed between the Kharit and 
Alagi drainages. Here the gneisses are of varied character, dark grey 
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and light micaceous varieties alteriiatiug,|)eiietrated by dykes of pegmatite 
and more basic rocks. For a time this is succeeded by an Aswan type 
of granite countr}', but on entering the Um Gholga drainage the 
gneisses again appear, though the actual Gebel Um Gholga is composed 
of a diorite. In this neighlx)urhoo<l the Aswan type of boulder 
country again reapj)ears for a short time, there being sometimes red 
granite and at others a mica-gneiss with NW. trending dolerite dykes. 
Gneisses, however, form the main rock on issuing into the l>ijam plain. 
A minor gneissose region occurs ne;ir Zubara, Sukari, and Khrug, the 
Um Tundeba and Allawi hills being entirely gneissose. The type at 
Khrug occurs in some low hills to the north and south of that mountain 
and consists of hornblende-giieiss and schists traversed by red and 
dark felsitic dykes, trending roughly NE. and S W. 

Granites^ etc. — Up to the present we have dealt with rocks whose 
original characters are largely masked by foliation. There is, how- 
ever, a wide series \vhich in the main preserves its original structure, 
though it may become a gneiss under suitable conditions. The first 
large area occupied by these granites is situated between the Baramia 
schist(3se hills and Wadi ^lia (the Marble Hill series), the rock itself 
being a biotite-gi*anite weathering into lx>ulders, but less conspicuous 
than the prominent NE. and SW. dykes which seam it. A second 
areji is situated to the south of the Wadi Muelih and in the neigh- 
bourhood of the Sammut mines, again forming a conspicuous plain 
dotted with boulder-hills, the rock here being either biotite-granite 
or the Sanunut hornblende-granite. This granite region extends west 
of Sufra up to the san<lstone scarp, the biotite here teing largely 
altered to chlorite. In addition there are places in this neighbourhood 
where the granite? has undergone conditions of stress, gneissose structure 
being developed in it at se\eral j)oints, the foliated rock showing a 
well-defined arran<j^ement alon;^: certain lines. 

South of Sufra, the granite meets the schistose rocks, but the 
junction between them is not well marked. Circumstances i)revented 
a very close study of the change, the most probable explanation of 
the api)e{irance being that there had been interpenetration of the acid 
and b«asic member; from j)revious experience, the former would be 
more j)robabl\' the intrusive memlxn*. 

In moving south, granite was repesitedly met with south of Gebel 
Derrera giving rise to low boulder hills, mainly of biotite-granite, but 
with some hornblende in places, associated with dykes and veins of 
dolerite, felsite and quartz. There is, however, one type of granite 
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which plays so imj^ortant a |>art in the hill structure that it cannot 
be omitted from consideration here, thou<j^h reallv only a dyke on an 
enormous scale. This is the <iuartz-felsj)ar j^nmite which ^ves 
rise to a series of prominent hills, th(» principal of which is Haniret 
Muklnul. This isolatcMJ |>cak is om* of the most conspi(»uou8 features 
in this portion of the dessert, and risrs abruptly from a ])lain dotted 
with low ridfres of bi<»tite-fi:nmite with iM)rphyritic fels|nirs, the«^ 
beinfi^ass(Kiated with dyk(»s of prjrinatite* (often showin«j^ a well-marked 
curvature) and dolerite. (ieln^l Hamrct Mukbu<l is (*omjK)sed of a 
marked (juartz-felspar red {rnuiite which a|)p(»ars to Ik» limited to the 
mountain and the lower nu)ge immediately north of it. On entering 
the lower country to the wist, one first meets with lM)uhler-wejithering 
biotite jrnmite seame<l by north trendint? dykes of ]»e<(matite, followed 
in turn bv a strikin<x svcnite dvke. Dolcrites and schists for a time 
take the ]>lace of the «::ranite near Wadi Abu Hamami<I, but as 
we a])proach (Jclx^l Tarbush Ahmarf th(»re is a tongueof biotite-graiiite, 
while at (Jebel Tarbush itself this rock iKirtlv traversed by re<l 
felsitc^ dykes comes in strongly and forms the greater jmrt of the 
Wadi Sheikh plain, which is surroundtMl by the dark hills of the older 
volcanic rocks. (lebel Tarbush itself is almost a cpiartz vein, an 
extremely (piartzose pegmatite. 

Further to the north, the 1m)M ])cak of (Jebel Abu Khrug is 
certainly in part a p(»gmatite of the same nature, an<l to the south the 
wild hills south of Owamtib (Shigig, etc.) are to be attributed to the 
same cause. 

The pegmatite ranges an* often chanicterised by their stniight lined 
chanicter, deti^rmining such marked features as some parallel spurs 
(now gneissose) of (Ji'bel Ilafafit and |)resumably of (icbel (ihorab. 

(jranite is bv no nutans a cons])icuous feature in the central 
watershed range from Migif to Abu Hamamid, though <Jel)el Nugrus 
is a conspicuous exce|)tion. Th(»re are, however, several examples on 
a smaller scal<% the range innnediately to the north of Sikait lx;ing of 
this nature, while in the Ambaut and <iha<lir rangi's the greater }>iirt 
of the hills are composed of a very light gnmite which forms a sharp 
contntst to the ser|)entines and schists which it penetrates. 

The hills north-east of Sikait, in the neighbourhood of theUm ^lamil 
mine, are of similar nature, while in Wadi Sikait, south of the mines, 

• Wher*> thf t^-nn •'|M';^ni!ititr'" is usijd. it in I'liiployvil in tlu' iisii.il s'Mis** nf si cnarso (lunrtK- 
felspar jrnmitp cxcurriiin: in bosses or veins, and with or withont distim-tly innrkod pmphic 
Rtructure. 

t The hH.'al name sine*' triven to J)r. 1\&\\ for this hill ir. El Hanira. On asking the jjuide th«3 
name of this hill, he replied tliat Uie one resembling a "tarbush ahmar" had no lo<.al name. ThU 
definition was adopted at the time for purpose? of reference. W'.F.H. 
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is a remarkable white boss of nniscovite-granite containing abundant 
garnets, and penetrated by basic dykes, w hicli form steps down the 
ravines. All these occurrences seem to be reidly examples of pegma- 
tite veins on an unusually large scale. 

A large area between Sikait and Hamata is formed of biotite granite, 
including the Gebel el Abiad, Shoab, Um el Abbas, Um Sueh, Abu 
Hegilig and tlie lower part of Um Heshenib, while further south the 
lower parts of (Tel>el Hamata are likewise of granite. Many of the 
hills on the plain of Selaia, such as (iebel Selaia and Gebel el Homur, 
are also of the same rock. 

Except for prominent dykes of |)egmatite, which are widely distri- 
buted in the lower gneissose country n«ir the Ked Sea, the unfoliate<l 
rock does not appear in bulk until Wadi Khalga (near El Kangaon the 
sea) is reachtul, where a very quartzose granite forms low hills in the 
course of the valley. South of the El Oulan mines there is a complete 
change in this resjK»ct, hornbleude-gi'anite first making its appearance 
to the west, and then on entering the Rod el Hashabab drainage the 
whole country is found to be composed of charactcjristic biotite-granite, 
tniversedby felsiticand basic veins. Near Bir Aniar, the granite coming 
in contact Avith the Hir Amar diorite gives rise to alternation of basic and 
acid gneiss, due to the intrusion of the acid into the more basic memljer. 

On entering Wadi Lahami there is a passage from the biotite-granite 
to the diorite-gneiss country already referred to. Higher up Wadi 
Lahami there is considerable variation, the country-rock with granitoid 
weathering vnrying from a diorite through a hornblende-micsi-granite 
to a biotite-granite. Quartz-diorites, mica-granites and hornblende- 
granites extend over the watershed into Wadi Khua. (iranite agjun 
played a part in the country extending towards Abnik, sometimes 
being associated with gneiss and syenite, or replacing and underlying 
the spotted diorites. Hetwt^en Abu Beid and Abrak gneiss alone was 
the important member. 

Between Bir Shadli and Abrak, the plains are in most cases due to 
the wearing down of such granite areas, the most conspicuous of these 
being the El Selaia plain,outof which rises the isolated granite hill of El 
Selaia forming a conspicuous object in the landscape for many kilometres 
with its smooth round-topped sunnnit. The granite of this plain 
where studied, evidently conttiins pink felspars, these forming an im- 
portant constituent of the plain gravels. 

The plain south of Wadi Kharit is composed of grey boulder-forming 
granite, with much epidote in places. Large hummocks of a very 
basic dolerite* also fringe and enter the plain. This rock extends 

* More probably a contact rock (aee p. 48). 
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towards the Qobiib sandstone escarpment on the west, while to the 
east its lx)iindarv has not been fullv traced. On tlie western side scat- 
tered outli(Ts of sandstone lie n]um it, while qnartz veins forming 
narrow and jaji^j^ed ridges are also frc'inently present. 

To die SK. of El Selaia ])lain, qnartz lM)8ses attiun a large size, three 
brilliantly white low hills of this mineral Inking conspicuous features at 
the U|)pi»r en<l of Wadi Eleniikan. Further e^ist, si*veml hills of Ixisic 
chanictcr ris(» through the gnuiite. This plain is l)oun<led to the south 
bv the Uni Hnrba snidstone ranws. 

S(ruth <;/* Ahrak. — The road Ix'tween Abnik and Abu Saafa is mainly 
in well-marked nivines lx)unde<l by sjuidstone walls, but at about 25 
kilometres westward of Uie Abu Saafa well, hills of bold outline with 
irregular summits are seen rising in front, having at their f(X)t a broad 
plain separating them from the sjuulstone. These are the Vm Reit 
hills, the rock com]>osing th(»m l>eing in the main a t/ranite varying 
from red to grey. This is hxally the eastt'rn edge of a very wide 
granitic region whose boundary may extend south-eastward, but which 
certainly gives rise to the broad ])lains which are one of the marked 
fejitures of the watershed at the he^ul of Wadi Um Reit, and constitute 
one of the most desolate spots in an already desolate region. In front 
to the SW. rise some marked outlying hills, which gain in effect owing 
to the mil-age which is probably a very frequent feature. Some of 
the dunes, with lK*^iutiful semi-circular curves, are striking objects 
at the foot of these hills. 

South of the Gebel Shigig plain extends a granite country consisting 
of low hills which en<l in the abrupt range of Hamret Feg. On the 
other side of this range is a wind-swept waste of low hills with sand 
banked u]) against their slopes, some of the dunes having beautifully 
marked curved crests. 

South of Wadi Abu Kaitit, gneiss b(K'omes the principal member, 
but there are several isoLitxid arciis of granite, giving the typical Aswan 
boulder scenery (see map), the most consj)icuous occurrence being 
that of Gebel Um Ghol<^a whose sunnnit consists of l>oulders of hu^re 
size ])iled one upon the other. 

Further south, the Ribdab hills are composed of a very striking 
granite with large ])orphyritic felspars which has been intruded into 
the metamorphics, and are surround(;d by an aureole of schists showing 
interesting curvatures and dips which clearly indicate the effects of the 
granite upon them. 
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North of Wadi Murra is another west-trending range, Gebel Um 
Dubba, which appears to vary in its composition from a diorite to a 
rock of more acid composition, while in other places the rock shows 
foliation. There is a similar range to the soutli which was not visited. 

The precise distribution of granite in the whole of this district is 
very difficult to follow owing to its frequent appearance in isolated 
patches. It underlies roc*ks of the most varied constitution, but large 
plains with l)oulder-ridges are an almost certain indication of its 
presence (except where a coarse granitoid gneiss takes its place). 

North of Hainmr and east of Um Tenedba is a plain with step- 
pyramid hills of diorite. 

South-west of Haimur again is an expanse occupied by a typical 
granite with pink felsites and veined by a grey variety. South 
of Wadi Haimur, near Block E, another granitic area is conspicuous, 
the component rock being a mica-granite with occasional gneissose 
structure. 

Returning to Wadi Murra, Abu Brush is a hill range mainly com- 
posed of the pink felspar granite, while to the southward of it, in the 
direction of Wadi Seiga, extends a series of diorites. 

Still further south (according to Charteris Stewart) between Wadi 
Rodelbi and the Muq.sim sc^hists range is a broken plain composed of a 
granite nmch traversed by coarse pegmatite veins, while south of the 
Muqsim schists range is another wide gi'anite plain extending into the 
Sudan. The eastern part of it, together with Gebel Um Tor, is formed 
by the quartz -felspar granite without ferro-magnesian silicates. East 
of Gebel Abu Dom are numbers of parallel dykes of possibly tour- 
maline-granite. 

Perhaps the most interesting case of all is an island of diorite at 
Denabt el Qolaib, completely bounded by schists, some of which 
exhibit the Baramia-rock type of weathering. An areii of a similar 
rock is also priisent between it and Um Araka and both localities are 
almost due north of Um Garaiart. On «ich side of these particular 
occurrences, the bauds of calcareous schists have become more com- 
pletely marmorized. 

In the neighbourhood of Gebel Zerga, and extending to the edge of 
the sandstone, is a plain with the most fantastically weathered gninite 
boulders (see page III.), the rock in part being traversed by basalt dykes. 

Such, in brief outline, are the principal occurrences of granite in this 
portion of the desert, though in the main the granite varies from a 
highly quartzose to a grey more basic variety, and shows certain 
well-marked structures in various localities. Principal among these is 
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a \vcll-(lefine<l gniphir jrninite whicli occurs iiearGel)olRib<labaa a type 
locality, Init is widely distrihuted hayin<ij been also noted at Gebel 
Zerga. It occurs in all ca>i*s as |>arts of igneous intrusions. At 
Kihdab it genemlly follows the l)edding of the schists, but ocaisionally 
cuts across thcin, in this res|KK»t agreeing with tht» (|uartz veins which 
are closely ass(K'iated with them. 

It has beiMi remarked (Hastall, Huttermcre an<l Ennerdale Grano- 
l)hyre, Q.»I.(J.S., Vol. XII, N® 24(5, j). 270) that in the laix^olites there 
the graphic structure begins to appear a shor. distance from the 
margin, nnd as w(i approjich the centre this intergrowth becomes 
continuously finer in texture, and of an increasingly perfect niicro- 
j)egniatitic structure. At Kilxlab, however, the r(K*k is not a laecolite, 
but a vein, and the gniphic structure, which is yery coarse, extends 
throughout its breadth. The closer gniined varieties require further 
studv. 

Basic FrliKjes ttf the Acid litfcLs, — A point of some interest is the 
frecpient api)earance of very basic (hu'k rocks round the edges of the 
granitic areas, and between them an<l the schists. I am indebteil to 
M. »I . Couyat for having called my attention to the fact that similar rocks 
in the r^astern Desert are the hornfels or corneennes which l^elong to 
the metamorphic aureole of the sedimentary rocks formed at their 
contact with the eru})tion rock. 



DIORITES, &c. 

Of a different order are the Diorites, Syenit(»s, etc., which unfortun- 
ately are sometimes not sharply demarcated from the granites, but in the 
districts w-here tliev have been carefully studiiMl show very definite 
relations to the latter, and are of great imjxM'tiUice from an economic 
standpoint. 

It is now wt41 known that the minerals of a rock do not crystallise 
simultiUi(»ously, but often succeed Ciich other according tx) the order of 
their l)asicity. It is therefore obvious that the heavier minerals will, 
by theory, as a rule be formed in the region of first cooling, which is 
the edge of the igneous magma, and it will be in that region that the 
quartz veins are most likely to obtain the metallic materials held in 
them. Observation has shown that these conditions are well exemplified 
in Egypt. Already, in 11)02, the writer had called attention to the 



Abu Khrug, and agjiin in the dark hills which fringe the northern 
edge of Haniret Mukbud. It will \)e esjjecially important to test 
whether these rocks are invariably present at the boundary of the 
granitic masses, thus representing^ extrusions along the edge of two 
rocks of different comjK)siti<>n an<l aspect. A remarkably hard and 
fresh coarse dolerit(! or diabase forms tlie conspicuous cone of Gebel 
Atut, and the Siune r<K.k (K'curs at Madaret Um Gamil. In both cases 
the lower slopes of the hill are covere<l with rusty brown rounded blocks, 
wliile above the masses are shar|»ly angular. The weathering even 
in the most markiMJ eases has only gone on to a very slight depth, the 
rock being perfectly fresh a few millimetres Inflow. The rock of Atut 
rhigs like a \mA\ under the hannner. 

C. The third ty]H» of DnhriU' or lln}i<dt\s of the widest distribution 
and has repeatedly been referrccl (<» in etinsideriug the Volcanic Schists, 
where its eliaraeters and oeeurn»nee are specially described. 



DYKE ROCKS. 

Typical felsite <lyke country occurs to the north of Haramia, and 
throughout the region studied dykes are widely distributed. They 
have been already mentioned in i)revious pages, an<l to deal with them 
agiiin in detjiil is unnecessary. 

More massive occurrences of quartz-felsite occur at Igli and Ha- 
niata. A large portion of (Jebel Igli consists of a very hard black 
felsite with white spots, associatc^l with hornfels and schistose rocks. 
The sunmiit of Hamata consists of a black felsite with remarkably 
clear glassy quartz ; associated with it are dark schistose rocks and a 
beautiful green breccia ; the base of the mass is granite. 



MINES. 



Ohl Worh'nt/s and Their Sitpiificdnce, — Old workings are extremely 

abundant in the eastern portion of the desert, and in one or two cases 

have been the object of considerable development. 

Baramia. The first case to be recorded is the Baramia Mine, which belongs to 

the second division above-mentioned. The country rock consists o£ 
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several dykes more or less parallel with the vein ; the nearest one (36 
metres to the west) is of syenite. Both massive and crystalline quartz, 
also a coarse vein-hreccia of ([Uartz, with some calcite, were seen on 
the dump. The shafts are said to have Ix^en sunk to rather over 60 
metres. At times, in places whire the (piartz vein died out on following 
a stringer of dilcite, the quartz would reap|)ear. There are also some 
less known workings which have been tried by the ])resent Syndicate 
3 kilometres NNW. of Sanumit well. 



Hamish. 



Hamish ]\Iine is situated in the Wadi of the sjune name 11 kilo- 
metres above its junction with Wadi Shait. It is situated in a 
syenite country, the strike of the vein l)eing 15"* to 20° E. of N. 
(magnetic) and underlying to the west. There are apparently three 
main shafts and some subsidiary ones, liut as the li^vels from the shafts 
are under water, thev could not be visited.* 



Hangalia. 



HaniTJdia min(^ is at the north (»n<l of (iebel Nu«^rus. A little east 
of the mine are numerous ruins, the site of a former mining town, 
with a well ; the well has Ikhmi rwently deepeneil, but has yielded only 
a little water, suj)plies of which have to be obtiiined from the pools 
of Migif and elsewhere. The country nx'ks are granite and schists. 



Allawi. 



Another group of mines is })resent in tlie hills to the north and 
east of Zubara, and several of lliese have Inrn visited. 

The lirst tx) be notc'd ()ccurre<l in a small vallev at the northern foot 
of Gebel Allawi (.see map) in which were very numerous surface 
alluvial workintrs. An examination of these showed them to contain 
fragments of a grey-tinted diorite which was not present in situ. The 
base of the hill consists of graphitic and more nondescrij)t schists as 
well as liaraniia rock, and the whole is traversed by dykes. The 
diorite fraii:ments were used as a guide and bv their means some 
workings were found in the diorite itself which forms the western face 
of the range, the up|)er part of which consisted of schists penetrated 
by dolerites. 



• This iiiino is of pnrtlculiir intiTi'st owing U) tlio oxtreinely Imsic nature of the ore in pUoea, 
the more remark;il>le owing to the jici<l nature of tlie nxrk. J.W. 
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It is noticeable tliat with the (lisa])]x^arancc of the echists there 
is a correspondinf^ al)si»:ire of workings, none liaving IxHtn recorded 
whilst the writer tniversed the granite region nortli of Wadi Lahami, 
the gneissose conntrv (»ast of Abrak, or the gnmite and sandstone 
conntry Ixjtween Abrak and Hainuir. One exception may be mentioned, 
a small working nciir Tin Bsilla, which isof inteivst in that the country 
rock was agjiin the characteristic spotted diorite. Workings are also 
stated to exist in (JcIk'I I)aha,aconsj)icuons range lying to the south-east.* 

It was particularly interesting to find on reaching Wadi Murra that 
the typical diorite reap|)eare<l simultaneously with the schists, this 
vallev Ix^ing at the same time the northern iKUUidary of an area which 
has formed an important centre of mining enterprise. 

Mr. Stewart rejMU'ts: — ''In the immediate ncighiiourhood of the 
Murni w(»ll, to the west of Abu IJrush, the whole of the small valleys in 
the schists are full of alluvial workings, there also being a mine in this 
neighl>ourhood. Further east I visited the Seiga mine (see Plate III), 
which is also situated in the schists, having a strike of N. 19 W., 
the dip being nearly vertical, l)ut ])robably with slight inclination 
to the east. There is a large* ancient working on the outcrop which 
must be alj<^ut \2 metres deej) by (! metres wide. The working 
is largest at the junction of several small veins which have a strike 
between N. and N. 25^ \V. (i.e., cutting at very acute angles), and 
iniderlies a little to the ejist. Tlie large part of the vein which 
traverses the upper {KM'tion of tlie hill (upon which the mine cairn 
is built) does not appe^u* to have been a gold producer, as it is 
imtouched. Four shafts have been sunk by the late Company 
(possibly a fifth by them also), and they have c^irried out a good 
dejd of cross-trenching to sejirch for outcrops. The shaft sunk in 
the widest part of the old workings is down some 9 metres, but 
very little tlriving has l>een done north an<l south at the bottom 
of the shaft. In the secon<l shaft from the south, more driving 
N. and S. has been <lone. Two adits have In^en driven into the 
hills but abandoned without driving X. and S. There was probably 
an enrichment at the junction of the veins, which accounts for the 
ancient activitv.'' 

Lciiving Absiel mine to be de4ilt with under the notes al)Out copper, 
the greiit mines of Tm (Jaraiart may be briefly referred to, though 
full detiiiled deseripti<)ns are to be found in the reports of the Nile 
Valley Company. 

• 'llirn- an- n»n>i«U'ral)N' .-ruii'iit worki'iirs at pH'tann ninl I'm Klcii^ha, as well as others 
uow being pn»i*|)»v't«Hl.— .f.W. 
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IV. ITie South Central enibraces the region enclosed between the 
Central Watershed, latitude i')^ N. (roughly) and Wadi Lahami, 
forming ^Ir. Streeter's concession in large part, and, in addition to 
the gold workings alx)ve descril)ed, including the emerald region. 

r. The SoNth-irrsfern region includes Um Ganiiart, Seiga and 
the narrowing of the siuidstone e:ist of Alagi corres[)ondingly widens 
the nnning area. 

lY. The S(ffifh'lj(sfer)i ftren is of considerable interest, as it 
inclu<les the Hegatt and Daraheib centres, as well ius many others now 
being prospected. * 

( 'opper. 

The occurrence of co|)]>er as \\\\ Egyptian mineral is already well 
known both from Sinai and the Xorthern part of the Red Sea Hills 
(see its occurrence near Wadi Dam in the Eastern Desert Memoir). 
Additional evidence of its presence has been afforded by this year's 
work, copper stainings and also more definite copiM?r minerals having 
been noted on sevend occasions. The first of these was observed by 
Mr. Stewart in Wadi Sibrit, where a specimen of blue carbonate was 
obtained in the down-wash. 

In moving from Bir Shadli to Sikait, the writer was not aware how 
close he had been to the workings reported at Abu Hamamid, so 
these as yet remain unstudied, but further to the north, near the 
junction of Wadis Durunkat and Genial, quartz vehis are conspicuous, 
one of these having marked green stiiining which yielded a reaction for 
copper on analysis, the country-rock in this case being a amrse gneiss. Of 
more interest is an occurrence some distance to the east of this locality, 
which is somewhat hidden aniong low hills to the south of Wadi Gremal, 
in the neighbourhood of Wadi Tundeba. The country in this neigh- 
bourhood consists of an intimate admixture of a dioritic and granitoid 
gneiss, and in these, among the low hills, is a ([uartz vein, some>vhat 
ill-defined in extension, but a])j)earing to trend XXW. The green 
copper ore (malachite) is not carried throughout the vein, but occurs 
in small setuns, accompanied by ferruginous gozzan in places, while in 
others the matrix is a pure friable quartz, the thickness being somewhat 
less than a metre. 

• With the information now accnninlatini;. it will soon Iw possible to classify the mineral 
belts on more satisftntory li-u's than in men* jrt'oirraphical <li visions, sueh classitications depenciing 
on the ireoloi^ieal c:trn«tun.', t)i«' p-'Irob.ai'Ml .Imlif.*, and the jipplieatitni <if general principles as 
regards Ore Crenesis to thi.** complieateil ipiestion. 
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sing the hill in an east-west direction, the country-rock being serpontine. 
This proves to 1^ verj' rich in a chroniimn mineral, presumably 
chromite, and the analysis shows 8()*7U%Cr20,. The record is of special 
interest, as a chromium minend has not hitherto been recorded from 
Egypt. In section the chromite is seen to be much cracked, being 
cemented by a matrix of csirlxMiato of mafjfiiesia, analysis shows only 
traces of ndcium, but much magnesia. The following is Lucas's note 
on this o(*currence : 

" In addition to (*hr()mium the sam])le also contains iron, alumin- 
ium and magnesium compounds in fair aniount, and traces of copj)er, 
titanium and c*alcium." 

AVhile dejiling with iron ores, it may be mentioned that a vein of 
chalybite was also observed by Mr. Stewart to the west of Dungash, 
under a nurn situated on a sandstone scnu'p. 

It is evident from the re|X)rts so far to hand that the gypseous or 
limestone belt which l)orders the Eed Sea in many ])laces, over at least 
four degrees of latitude, is a ])ossible source of galena. Traces of it 
have been recorded from Wadi Jasus, north of (^osseir, veins have 
been found in Gebel Rusas, south of Um Rus, and Mr. James of 
Sikait has also informed the Inspe<*tor General of Mines that he had 
obtained this ore at the lK)ttom of an ancient mine at> El Ranga on the 
Red Seii. Acting on this information, the writer paid a rapid visit to 
the localitv, but found that none of the accessible mines contained 
this mineral. There is one, however, which has been filled in with 
stones by the Arabs, as it was the den of a particularly destructive 
hyena. From Mr. James's account of his examination here, in which 
he stilted that his first visit had to be abandoned on account of a 
leopard Ixiing at the bottom — the animal l^eing subsequently dislodged 
by exploding a charge of dynamite — there is little doubt that this is the 
opening in cjuestion, but the time at my disposal did not permit of 
my staying another day to clear the opening. The gypsum here, 
h<^wever, is in many places of a bright yellow colour, being thoroughly 
im|)regnated with sulphur^ which has earned it the name of Gebel 
Kabrit. 

Marble. 

Marble of varying quality has been frequently recorded both from 
the Eastern Desert and the Sudan, but none of these attain to the 
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quality of the one occurring in u low hill (Gchcl Atafla, or Rokham) 
to the north of Wmli Mia, which the wriUT, accompanied by Mr. Ferrar, 
had the opportunity of visitinjr with Johnson Pasha and the Inspector 
General of Mines. The following n<)tt\< were made by us during the 
brief inspection : — 

The marble occurs not far from the junction of the two nx-k fonna- 
tions, the schists and the granit(»s. Tliero is a change on appruiching 
the marble hill, the neighlH)uring ridges to the north-east l)eing com- 
posed of a diorite similar to that of liir el Si<ld on the Qena-Qosseir 
Koad. The marble, which is of excellent quality, is somewhat pecu- 
liarly situated, being bounded on the south by a black <lolerite dyke, 
while it is also veined by the same material, the black rock forming a 
sharp contrast to the brilliant white of the marble itself. Some very 
ornamental banded marbles are also present, lx»ing [K)ssibly due to 
contiict effects wMth the basic rocks intruding into them. From ])revious 
ex])erience, the writer would have expected the marble to l)e inter- 
Ijedded in a series of schists which are often hi«rhlv calcariH)Us. From 
observations mad(i bv Mr. Wells, who came; to this snot bv a road 
fn^m the noith, it would apjK'ar that schists ai'einterl)edded with lime- 
stones, this making the ocirnrrence of tluj marble in no way exceptional. 

KmeniliL 

Occurrenrc of Ewrrahl. — 'X\\v. writc^r having visited Zubara, Sikait 
and Nugrus, and having examined l)oth the |)resent and the many 
ancient workings, it is ])ossil)le to give some o])inion as to the occur- 
rence of the Emerald berls. 

Znhara, — The structiire in the n|)|)er part of the Zubani valley a])])ears 
to be as foIl<^ws: -The base rnck is a well-marked gneiss which soon 
disappears, as it is carried down by a SK. dip of 7^ . Immediately 
above it is a band of dark mica- and talc-s(rhists which formed the hyid 
for the old miners, who \\\\\i\ practically left no emerald-bearing <juartz in 
the workings visited. The rocks above these schists are ])artly a crushed 
yellow ro<*k (probably originally a serpentine) and partly slaty varieties, 
the whole being capped by a hard band, splintering in massive slabs, 
and dipping on an averagi* 2S^ t^)war(ls the southern valley. There is 
distinct folding on both sides of the X. valley, but, spciaking generally, 
the SE. dip is maintained and the apparent dips of some of the layers 
are from 40' to oO\ a granitoid gneiss of fine texture closing the series 
at the cemetery east of the mines. On the opposite (east) side of a 
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transverse valley is the serpentine schist series with a dip in the same 
direction as those previously mentioned. The succession from W. to E. 
is briefly : — (1) Granitoid j^eiss. (2) Emerald -bearing mica- and talc- 
schists. (3) Black spotted tourmaline schists. (4) Fine grained gneiss- 
ose and green schists. (5) Splintery grey schists, with steep, almost 
vertical, dip. (6) Dolerite alternating with schist. 

The typical emerald schist of the district when microscopically 
examined is seen to consist essentially of quartz with irregular 
outlines, muscovite mica fraying and otherwise appearing under strain, 
and with it l)eing associated highly refracting red-brown grains and 
irregular masses of rutile, often following the cleavage planes of the 
mica. The acid rock underneath shows equal evidence of intense 
pressure action, the (juartz grains being in small angular and elongated 
grains interlocked together, with them being associated both orthoclase 
and plagioclase felspars. It is, therefore, a crushed aplite, or granite, 
without mica in places, while in others it is a thoroughly tyj>ical 
gneiss. 

Tourmaline is very closely associated with the emerald schist, the 
crystals of this mineral being scattered through a ground-mass of 
radiating mica to form a tourmaline-nu'ca-schist. 

Sihtif. — The Sikait mining areji has been carefully studied in the 
past, and a good geneml description has been given by Donald A. 
Macalister.^ The essential points of the relations of the ememld 
schists are those mentioned, viz., that they have a strike of N. GO'^ W., 
and are inclined at an angle of 45,° and overlie a well-marked gneiss 
on the south in Wadi Sikait, while on the Gebel Sikait side thev are 
enclosed by a massive green serpentine, forming the bold ridges on the 
summit of the mountain. 

An elaborate cross-section of Gebel Sikait is given by Macalister, and 
the writer has also attempted a section in ascending the hill from 
the front. The succession from the mining camp wtis as follow^s: — 
(1) Crushed Green schists (hornblendic). (2) Quaitz vein dipping 
52° into hill. (3) Schists thrown into a series of sharp curves. 
(4) Spotted, very decomposed garnet-bearing gneiss. (5) Close- 
bedded schists. (()) Reddish nondescript schists. (7) Rock of biotite- 
granite aspect. (8) Crushed schists. (9) Serpentine rock. (10) Slip- 
pery folded tidcose schists. (11) (Quartz Reef. (12) Diori tic schists. 
(13) Splintered schists and quartz reef. (14) Actinolite schist. 

* "The Emerald Mines of Northern Etbai," (Jeographical Journal, vol. XVI, July- December, 
1900, p. 537. 
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(15) Dark niica-schistfl. (Ifi) Talo-schist. (17) Einenild mine 
marked A.F. 51, an<l a mifactH)us rock Avitli red spots. A. 53 is in 
a Talcose Rock type. (IS) Small vein of Tonrninliiie rock. (19) A 
small vein of niica-schist sepanitcd the Tourniulinc? vein from a plug 
of biotite-gnmite. (20) Shiny mica-schists. (21) Micsi-diorite (mas- 
sive). {22) Green schists. (2ii) Talc-schist. (24) JhiH' emerald- 
bearin;/ srhisfs. A.F. (JO in op])Osite wall. (25) Talc-schists. (2(5) liasic 
schist. (27) Hard Talc-schist. (2S) Vein of actinolite schist. 
(29) Green s<*hisls and serpentine veins. (80) Black massive 
serpentine. (31) Closely foliated schists an<l (piartz reef. (32) Gra- 
nite vein. (33) Massive serpentine. (34) Large ( I uartz reef. (35) Mica 
schist. (3G) Dark micui-schist with workings. (37) Fine-grained 
diorite and <juartz in schists. (3S) Broken grey serpentine with 
talcose films. 

On the d(»scent down thceast(M'n s|)ur fine sjn^cimensof the tonrmaline 
rock were ohtiiinetl in a gully near an old building on the hill. 

From the alxDve remarks it will he seen that the emerald-bearing 
schists are four times repeated in the hill side, in this respect differing 
from the other localities observed. Certiiin facts noted on the hill slo|>e 
have le<l the writer to favour the view that this reappearance is not 
due to a series of beds, but to sharp f()l<ling bringing the l)e(ls to the 
surface four tinujs in succession, but the settling of this point would 
refpiire more time than was at his <lis|;osal. Further, tin* tourmaline 
and actinolite-schists seem to be very closelv asscx^iated with the 
emerahl-schists in many cases, though tlu* section given alK')ve does 
not bring out the relation so strongly as is the case in some other 
exposur(»s. 

Spcjiking generally, the succession from below is therefore : — 

1. (ijiei'ss of massive character, probably representing an igneous 
intrusion which has iK-icn subjected to metamorphism on a regional scale. 

2. 77<r Emerdhl-hearinu Mlra- ami Talr-Svhlsts^ associated with 
Tourmaline and Actinolite rock. 

3. Massive serjxMitine. 

Proofa of P\)hllnti in this rej/hni. — A particularly instructive example 
of compli(*ated disturbance is seen in a dark hill to the north of the 
Sabahia Station (near Kurdeman), where schists and labmdorite-andesite 
have been twisted and splintered in a remarkable manner. Further 
south near the Lewewi range, there is a well-marked flexure brought 
out by the hard beds in the series, the fold apparently having been 
also broken. 
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The |K)ssil)ility of rei)eate(l flexure at Sikait is further ilhistrated in 
the side of Gebel Sikait itself, where a Ushaped flexure of a quartz 
reef was very clearly marked in one of the valleys descending from 
that hill. 

The Sikait mine opened up by Mr. James wa« at tie time of our 
visit in a hard grey rock on the east side of Wadi Sikait, gneiss hills 
forming the opposite flank. The shaft was 2(5.5 metres deep, and a 
level had hren driven from it to cut one of the quartz veins of an 
anci(Mit working. (Voss-cutting th(» level were soft mi(a-schists 
containing calcite nodules, while in the rock above followed by the old 
miners these nodules were of quartz, and some contfiined emerald. 
The existence of graj)hitic partings in the mine is worth noting. 

In addition to those workings previously visited, several of the 
old workings wen* inspected in th(» company of ^Ir. James, the 
conohision which was arrived at being in all eases the sam(», viz., that 
the miners had used the glittering dark mica sehists or soft talc-schists 
as their l«id, and had followed this up, leaving strong pillars of the 
material to sup|)ort the rock roof. Indeed, in this department of the 
work, thev couW tiike few lessons from the modern miner, but wonder 
is felt as to what methods were employed in removing the material 
excavated from the mine. 

Niofru,^. — At some workings on a hill s\o\>e in Wadi Nugrus the 
close relationship of the emerald workings to the dark mica-schists was 
again exemplified, emeralds of poor quality being obtiiined from quartz 
lenticles contained in them. The presence of the gneiss was not 
specially noted, although some of the rocks in the valley near b}' were 
much foliated. 

rm Kdbu. — A brief visit to this spot showed that the emerald 
matrix was again a dark miea-schist. At the end of this valley in a 
small rock amphitheatre, is a very extensive ancient well (now filled up) 
and in the side valley near by are ruined buildings and some small 
workings, but the main scene of o{)eration lies in the hills further to 
the east, and appeared to be of an extensive character. 

It may be therefore generally stated that the emeralds appear to 
be restricted to a dark 7nica-schist or talc-schist zone immediately 
overlying a well-marked <jneiss^ and to be mainly obtained in quartz 
lenticles occurring in the schists. Their presence at several levels 
in Gebel Sikait nmy possibly be due to repeated flexure of the 
softer schists crushed between the harder gneisses and serpentines 
bouadiog them. 
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J\t/riteSy MturasUf and their Pntducts. 

Two occurrences aroused some interest on a<'c*onnt of their jxiculiar 
character, the first to wliich Jlr. James calkMl mv attention l)cincr in 
the gneiss mnge on the south of Wadi A1)U Kasliid in one of tlie wild 
gullies which have deeply scored i\\v. hill-sidi*. Here a (juartz vein has 
been coloured vellow hv ])0\vderv sulphur and further examiiuition 
showed it U) ciutv a lar^c amount of tlu» ('asily decomposed sulphide 
of iron, marcit^ite. An analysis hy Lucas also shows tnices of copper, 
colxilt and zinc to be present, but no gold or uranium. 

The other cjise (K*curred near Sebahia, wherci a striking mass of red 
rock lx>rders the road. This contained very minute specks of a 
metidlic substance, which proved, however, to Ik* i)yrites, from its 
silvery apj)earanri* probnbly in part arsenical. 

A s[)ecial visit was made to some old workings near Bir (ihashab 
in the dolerite hills north of Hanuvt Mukbud, th(»re being nMuains 
of many buildings in a small valley opening into Wadi tJhashab. The 
doleritic l)Oulders have bi'en turned over, but without a more thorough 
examination than could 1h* given at the time, the mystery of these 
workings will not Ik* solved. The writer was anxious to visit souje 
other mines of this nature re|M)rted near <lel)el Nukheira, but the 
opj)ortunity di<l not present itself for sn doing. 

S>ummurji, 

The gen(»ral study thus leads us to conclude that: — 

1. The ((uartz-veins carrying (iold in this region are genendly either in 
the schists or in the dioritic or svenitic nx'ks closelv associated with the 
schists. Tliey are but rarely in the acid granites. 

2. (.'opper in the form of carlx)nate, chloride, etc., is present in the 
gneisses and schists, and has been formerly worked at Absiel an<l Abu 
Hamamid. 

3. Inni (hr occurs in the form of Titaniferous Hcrmatite due to 
concentration of the ferruginous minerals in a (jabbro in Wadi Gau, 
near tlie scii north-east of Gel>el Hamata. 

4. Snlplmr is present in the gj^psum of El Ranga, on the sea near 
the above localit^^ 
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o. Lead Ore (Galena) has been recorded in the gypsum from the 
same spot. 

(). Emerahl (bervl) occurs in a mica-scliist or talc-schist overlying 
gneiss in the Zubara — Sikait neighbourluxxl. 

7. There are certiiin workings in <l<>lerite whose object still ref|uires 
detenninatinn. 

8. Marble of gi^xl ([uality occurs in the u[)per j)art of Wadi Mia. 



TECTONIC CHANGES. 

In the absence of distinctly marked fossiliferous strata, the presence 
of faults is in many cjises difficult to determine, especially as the 
Nul)ian sandstone shows very slight variations in texture. Neverthe- 
less, there are evidences of fault-changes, and on these Ferrar reports 
as follows: — 

"The bediling planes of the sandstone are usually horizontal, though 
small faults loc*ally displace and tilt some of the beds. It is note- 
worthy that the ejist and west faults are more in the nature of joints 
which do not alter the dips of the beils, though occasionally these 
may be (lis[)liiced or let down vertically. The north and south faults 
often cause the beds to dip at considerable angles, though the 
majority seem to have let the beds down vertically without any 
tilting. Tliese faults occur along vertical planes, which cross each 
other roughly at right angles, and have broken up the plateau country 
into a series of crust blocks. These crust blcx?k mountiiins are more 
obvious than the rift valleys which accompany them. As an example 
of the former, we mav mention the hitifher land on the louiifitude of 
liir Abad which has been traced fn^m here southwards to Wadi 
Shait as a chain of elevated plateaux. These plateaux are nearly 
200 metres above the wadi beds, and 100 metres alx)ve the land to 
the east or to the west, and form a mountain wall roughlv parallel 
to the Nile Vallev." 

" East of this chain lies the 'trench' alreadv referred to, and the 
variable dip of the sandstone, which is both to the east and to the 
west, but not often over 5^, is worth recording. Attention may be 
called to certain well-marked fault-effects, notably in Wadi lieza, 
near the Rod Abu Nugara depression where horizontal sandstones 



— 65 - 

are in contact with Muulstone beds (lij)])incr l()^ to the west, while 
the faulting: at dvM Nu<rnis has alroadv bet^n mentioned." 

This evidence of faultiiiji' in the interior of tlie sandstone country is 
interesting, but stands In- no means as an isc)late<l example. 

Abrak fault. — A notabh* fault (X*('urs where the sandstone and older 
metaniorphics an* in contact at Almik well an<l in the escarpment to 
tlie south-east of that well. Inunediaelv alK)ve tlie second Abnik 
well (nejir the fort) the fault in the hill -slope is s(K:*n to \)Q reversed, 
the dip iHMnj; steeply towards the valK'V in whi<*h the water appears, 
whereas to t\\o. north as shown in a j»hotojrraph by Stewart, the reverse 
is the case, the sjuidstone strata beinj^ bent up instead of down. This 
fault has probibly determined thi^ fault-line which extends far to the 
south-east. 

The im])ortanee of fol<linjr has also been mentioned in speaking of 
the emerald mines, l)ut it is, of ci^urse, difficult to determine the 
significance of the features in a country entirely composed of igneous 
and metamorphic riK'ks. 



SUMMARY. 

As a result of this season's work in the Eastern I)esert, we may 
therefore mention the followinji: special results: — 

1. The triangulation of a central area from hit. 2!?^ to 25^ N. 

2. The triangulation of an eastern j.rea from lat. 24 ' to 25"^ N. 

3. The fixing in more accurate ])osition of the principal hills, wells, 
roads and mines in this region, and the determination of the altitudes 
of some of the more important summits in the (.'entral Chain. 

From the more strictly geological stan<Ipoint, the following results 
are the most striking: — 

4. The southern extension of the known Eocene l)eds. 

5. The ])rcx)f of the wide extension of Cretaceous beds as plateau- 
formers east of the Nile between Edfu and Kom-Ombo. 

6. The significiince of faulting in the sandstone region. 

7. The presence of fossiliferous strata in the centre of the desert at 
Abu Harba. 

8. The record of t^ new fauna associated with carbonaceous shales 
in the Mmes Department well at Abu Kahal. 

9. The evidence of volranic activity during the deposition of the 
Nubian sandstone. 
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10. Faulting at the eastern edge of the Nubian sandstone (Abrak). 

11. Outliers showing forming extension of sandstone probably over 
the whole desert, and even on to the shore at El Ranga. 

12. If the gypsum represents altered limestones, these latter are also 
present at El Ranga. 

13. Recognition of the main types of metamorphic rocks (Gneisses, 
Schists, etc.), their distribution and characteristics. 

14. Further notes as to the method of occurrence of Gold, Copper 
and other minerals. 

15. Existence of Hoematite and Sulphur near EI Ranga. 

16. Description of the mode of occurrence of Emerald. 

17. Brief note of the occurrence of Marble and other minerals. 

18. First record of Chromite ui the Eastern Desert. 
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Lima, 28. 

Limestone, 27-28. 

Linant de Belief onds, 13, 19-20, 26. 

LingtUa sp., 29. 

Longitudes of principal hills, 6-10. 

Lucas, A., 21, 57-58. 



Macalister, 14-15, 24. 
Madaret Ura Gamil, 8, 60. 
Magnetic serpentines, 34. 
Manganiferous bands, 30. 
Marasan, Gebel, 8. 
Marble. 39. 

— of Atafla, 24. 

— hill series, 43, 49. 
Marl. 29-30. 

Marly clay. 28. 

— sandstone. 28. 
Marwot Elemikan, 9. 

— Rod el Ligah, 7. 
Massarid. water in Wadi, 20. 
Masur well, 14, 20. 

Megal el Harami, 19. 

— Sikait, 15. 
Meica, water in Wadi, 20. 
Melaphyre, 36. 

Mersa Imbarak, 6. 
Metamorphic rocks, 27, 34-^3. 
Metawit, Gebel, 8. 

— well, 14, 20. 
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Meyer, Eymer, 28. 

Mia. Wadi, 14, 43. 49. 64. 

Micaceous clay. 28. 

— grit, 28. 

— sandstone. 28. 
Mica-gneiss, 42-43. 
Mica-granite. 45. 47. 
Mica-schists, 33. 40-41. 59-61. 
Migif, Gebel. 7, 12. 41. 44. 

— water-pools of. 14. 19, 52. 
Mikbi, Gebel. 9. 12. 

Bfines {see also Old workings), 50-63. 

— Absiel. 57. 

— Baramia. 50-51. 

— Betaan. 54. 

— Department. 13. 29. 65. 

— Dimgash. 51. 

— Hamish. 51-52. 

— Hangalia. 52. 

— Sammut. 51-52. 

— Seiga. 54. 

— Um Eleagha. 54. 

— Um Garaiart. 54-55. 
Mir£ige. 46. 

Mountain wall, 12. 
Mudergeg. Gebel. 7. 
Muelih. Gebel. 7. 36. 

— Wadi,.43. 

Muflak, Gebel el, 8. {See £1 Heda.) 

Muggia well, 17. 

Muktil, Gebel, 31. 

Muqsim. Gebel. 10. 12. 19. 34, 36. 40. 47. 

Murat wells. 18. 20. 34. 

Murra wadi (south). 34-35. 39. 47. 54. 

— well (north), 19, 34. 
Muscoyite-granite, 45. 



Nahud, Gebel, 7-8, 36-37. 

— trachyte of, 31. 
Natash. Wadi. 14. 30-31, 36. 
Naticoid shells, 31. 

Nazla, Gebel. 31. 

Negib wells. 18. 

Newton. A. BuUen. 29. 

Nile Valley Company, 13, 54. 

— Valley triangulation. 5. 11. 
Nom. Wadi el. 19. 

Nubian sandstone, 28 ; basal conglomerate 
of. 30 ; former extension of. 12. 32-33 ; 
interbedded volcanic rocks in, 33, 49, 65 ; 
plateau-structure of, 12 ; summary of char- 
acters of. 33 ; trench in, 12. 

Nugra, Gebel, 28. 30. 

Nugrus, Gebel. 7. 12. 24, 38. 44. 52. 

— Wadi. 13. 15. 19. 41, 62. 
Nukheira, Gebel, 8, 37, 49, 63. 
Nummulitic limestone, 27. 



Ochre, red, 28. 
Old quarries at Atafla, 24. 
Ongat, water- pool of, 18-20. 
Ophitic diabase, 30. 
Ore-crushers, 24. 



Ostrea vesieularis, 28. 

Ostrea FiZ^' limestone, distribution of, 27. 

Outliers, 32, 46, 66. 

Overthnist faults, 32. 

Owamtib, Gebel, 32-33, 44 

— hiUs, water in, 18. 
Oyometerre, water in Wadi, 20. 
Oysters, Cretaceous, 27-28. 

— Eocene, 27. 



Panicum iurgidum, 21. 

Paper-schists, 34, 36. 

Paper shale, 28. 

Partridges, 17. 

Peeopteris, 32. 

Pegmatite, 41, 45, 47. 

Perennial springs. 32. 

Peridotites. 34. 

Phosphatic beds. 27. 

Plains. 12. 27, 30-32, 37-38. 

Plants and trees of desert, 16-17, 21. 

Plateau summits, origin of, 27. 

PlicattUa spinosa, 28. 

Plutonic rocks, 27. 

Pools, 19. 

Porphyry, 38. 

Pottery in Wadi Kharit, 38. 

Ptolemy Euergetes 26. 

Purdy, 13, 17. 

Purple schists, 41. 

Pyrites and Marcasite, 28, 63. 



Qena, Wadi, 29. 
Qoleib, Gebel, 40, 46. 

— well, 18, 20. 
Quartz-bosses in Wadi Elemikan, 46. 
Quartz-diorite, 45. 
Quartz-felspar granite, 44. 
Quartz-grit, 28. 
Quartz-pebbles, 30. 
Quartz- veins, 36, 41, 43-44, 46, 48, GO 
Quartzite, 29, 37, 39. 
Quartzose sandstone, 28. 



Ragama, 27. 

Rahaba, Wadi and well, 17. 

Raitit, Gebel. 32-33. 

Ranga, Gebel el, 15. 33. 38. 42. 45. 57-58. 63. 6t 

Ras el Kharit. Gebel. 9, 12. 

Rastall. 48. 

Red Sea coast. 5. 11, 33. 

Redesia- Berenice road. 28. 

Redesia bore. 28. 

Reed-like plants in shales. 28. 

Regional metamorphism, 39, 41. 

Rhyolites, 30. 

Ribdab hills. 10, 40-41, 46, 48. 

Roads, 13. 

Rook salt, 28. 

— temples, 25. 
Rod Abu Nugara, 64. 
Rod el Hashabab, old workings in. 25, 45. 
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Bod el Naaghi, 30. 
Bodelbi, Wadi, 40, 47. 
Remit, Gebel, 42. 
BttiHi, 26. 

S 

Sabaia mineB, 57, 61. 

Sakiet el Ter, 29. 

Salt in sandstone, 28. 

Salty clays, 28. 

Salvadora, 21. 

Sammut mine, well, 14, 19-20, 30, 43. 

— Wadi. 14. 
Sand dunee, 21, 46. 
Scalaroid shells, 31. 

Schists, 27, 34-44, 46-55, 59-63, 66. 

— chlorite and hornblende, 35-36 ; sum- 

mary of, 40 ; talc, 35 ; graphitic, 35 ; 

of volcanic materials, 36 ; Seiga, Wadi, 

47. 
Sohweinfurth, Dr., 28. 
Sea-urchins, Eocene, 27. 
Sedimentary rocks, ancient, 36. 
Seiga mine, 19. 

— Wadi, 40. 
Selaia, Gebel el, 45. 
Selaia, plain, 45. 

— waterhole, 16, 20. 
Selsi, fault in Wadi, 32. 
Septifer lineiuriSf 29. 
Serpentines, 34-35, 44, 59-62. 
Serrag, Gebel, 27, 29. 

— Wadi, 28. 
Seti, temple of, 24. 
Seward, A., 32. 
Seyal trees, 16, 21. 

Shadli well, 14, 20, 31, 37-38, 45. 

Shait, Wadi, 14, 30, 34-36, 52. 

Shales, 28. 

Shaly clay, 28. 

Sheikh, Wadi, 37, 44. 

Shigagat hills, water in, 18, 20, 44. 

Shigig plain, 12, 46. 

Shoab, Gebel, 45. 

Shush, 21. 

Sibrit, Wadi, 56. 

— weU, 14, 19-20. 

Sikait, Gebel, 7, 11, 13, 34-36,40,44,45,60- 
61, 63. 

— ancient workings of, 60 ; emerald mines 

of, 19, 24-25, 40 ; tectonic distur- 
bances at, 61 ; temples of, 24, 26, 35 ; 
well and spring of, 15, 19-28. 

Siliceous limestone, 28. 

Silicified beds, 27. 

Slates, 39. 

Springs of Abrak, 26. 

— of Abu Saafa, 17. 

— of Amar, 16. 

— of Sikait, 15. 
Step-pyramids, natural, 47. 

Stewart, P. C. A., 11, 18-19, 30, 32, 47, 51, 64, 66- 

58. 
Stone-circles, 26. 
Straight-lined ranges, 44. 
Streeter concession, 13, 56. 



Stuart, ViUiers, 6, 11, 18-19. 
Sufra, Gebel, 7, 35-36, 43. 
Sttkkari, Gebel, 7, 36, 38. 

— old workings at, 53. 
Sulphur, occurrence of, 63, 66. 
Syenite, 42, 44- 46, 48, 63. 
Synoline, 17, 32. 



Talc schists, 36, 40-41, 59-62. 

Tamarisk trees, 21. 

Tarbush Ahmar, Gebel, 44 (El Hamra). 

Tarfawi, Gebel, 8. 

Tectonic changes, 64, 66. 

Temple at Sikait, 24-26, 36. 

— in Wadi Kanais, 14, 24. 
Tourmaline-granite, 47. 
Tourmaline-schists, 60-61. 
Trench in Nubian sandstone, 12. 
Trevor, Mr., 29. 

Triangulation, second order, 5, 11. 
Tuffs, 36. 

Tufo argilloao, 29. 
Tundeba, Wadi, 56. 

U 

Udeh el Anz, 34, 37. 
Um Araka, Gebel, 47. 

— Bsilla, old workings at, 64. 

— Dubba, Gebel, 47. 

— El Abbas, Gebel, 8, 13. 

— Gamil mine, 44. 

— Garaiart, 13, 17, 19-20, 26, 32, 36, 39-40, 

47. 

— Gerifat, waterholes, 15, 20. 

— Ghadir, Gebel, 44. 

— Ghadir, Wadi, 35. 

— Goraf, Gebel, 8. 

— Gubur, well, 14, 20. 

— Gunud, Gait, 16, 20. 

— Gunud, Gebel, 9. 

— Harba, fossiliferous beds of, 31. 

— Harba, hills, 46. 

— Hasidok, Gebel, 8. 

— Heshenib, Gebel, 8, 46. 

— Hebal, well, 17-18, 20. 

— el Huetat, 24, 35. 

— Itri, well, 19. 

— Kabu, old workings at, 25. 

— Khalga, Gebel, 43. 

— Khariga, Gebel, 34, 38. 

— Murra, well, 14. 

— Negat, Gebel, 6. 
■— Negib well, 20. 

— Niet, well and ruins of, 19. 

— Qoleb well, 19-2 

— Reit hills, 46. 

— Reit well, 17, 20 

— Regeba, Gebel, 8. 

— Rilan well, 20. 

— Sedri, Gebel, 8. 

— Sellim, Gebel, 7. 

— Sellim, Wadi, 28, 

— Sellim, water-pools of, 14, 19, 30. 

— Sueh, Gebel, 8, 46. 
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UmSueh, Wadi,41. 

— Suerab, Gebel, 8. 

— Sumra, Gebel, 6. 

— Tor, Gebel, 47. 

— Tundeba, Gebel, 7, 33, 47. 

— Tundeba, water-hole of, 15, 19. 

— Usher, Gebel, 8. 



Vegetation of Eastern Desert, 13, 21. 
Ventriculites poculum, 28. 
Volcanio neckB, 31. 

— rocks crushed to schists, 36, 39, 50. 

— rocks in Nubian sandstone, 33, 49, 65. 

W 

Wadi Antar, schists of, 37. 

— el Anz, schists and volcanic rocks of, 37. 

— Gulan, old workings in, 45. 

— Hodein, well in, 17. ' 

— Lahami, gait in, 16, 20. 

— Ligaia, well in 14, 20. 

— el Nom, water-pools in, 19. 
Water analyses, 22-23. 
Water-pools of Abrak, 16, 2u. 

— of Gebel Migif, 14, 19. 

— of Ongat, 18-20. 

— of Owamtib, 20. 
~ of Selaia, 16, 20. 
^ of Shigig hills, 20. 

— of Urn Gerifat, 15, 20. 
~ of Um Gonnd, 16, 20. 

— of Um RUan, 19-20. 

— of Um SeUim, 14, 19. 
~ of Um Tundeba, 15, 19. 

— of Wadi Qhuel, 15, 19. 

— of Wadi Lahami, 16, 20. 

— of Wadi el Nom, 19. 

— of Wadi Nugros, 15, 19. 

— of Wadi Zubara, 15, 19. 
Watershed, 12 ,46. 

— course of, 12, 46. 
WeichseHa, Z2. 

Well, Abad, 14, 19. 

— of Abu Beid, 16, 20. 

— at Abu Hashim, 20. 

— Abu Saafa, 16, 20. 

— Baramia, 14, 19. 



Well at Dungash, 14, 19. 

— Gebel Seiga, 18. 

— at Haimur, 18, 20. 

— Hamish, 14. 

— Helie, 15. 

— Heliwat, 14, 20. 

— Jugub, 19. 

— Kanais, 14, 19-20. 

— MaAur, 14, 20. 

— Metawit, 14, 20. 

— Murat, 18, 20. 

— Murra (north), 19. 

— Murra (south), 18. 

— el Negib, 18. 20. 

— el Ranga, 15, 20. 

— ShadU, 14, 20. 

— Sikait, 15, 19-20. 

— Um Gubur, 14, 20. 

— Um Gulan, 16, 20. 

— Um Hebal, 17, 20. 

— Um Murra, 14. 

— Um Niet, 19. 

^ Um Qoleib, 18, 20. 

— Um Reit. 17. 20. 

— Um Sellim. 14. 

— Um Tenedba, 14-15. 

— Um Tundeba, 14. 

— Wadi Abu Had, 20. 

— Wadi Abu Hamamid, 14, 20. 

— Wadi Abu Khalga, 15, 20. 

— Wadi Ghadir, 15, 19. 

— Wadi Hodein, 17. 

~ Wadi Khashab. 14, 20. 

— Wadi Legaia, 14, 20. 

— Wadi MeUwit, 14, 20. 

— Wadi Sammut, 14, 19-20. 

— Wadi Shait, 14. 

— Wadi Sibrit, 14, 19-20. 
Wells, J. W., 13, 39, 54, 57, 58. 

— analyses of water of, 22-23. 

— summary of, 14, 20. 



Zerga, Gebel, 32, 47-48. 
Zubara, Gebel, 7. 

— old emerald mines of, 25, 52, 59, 64. 

— water-holes of, 15, 19. 
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